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It has been some time since Chem. & 
Met. has reported extensively on the 
means for treating water for use in 
process industries which use great 
volumes for processing, to take care 
of the power plant and process steam 
requirements, to provide fire protection 
for the plant, and drinking water for 
the employees, and for numerous other 
purposes. In the interval considerable 
progress has been made in the de- 
velopment of methods and equipment 
for removing the mineral and bacterial 
impurities and for controlling the pH. 
At the same time these industries have 
been able to determine what effect the 
various impurities have upon their 
processes and products. This knowl- 
edge has led to the adoption of speci- 
fications for water limiting impurities 
to extremely small amounts. In June 
the editors will report the progress that 
has been made in the ways and means 
of treating water to meet these require- 
ments for industrial purposes. 
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WHEN A plant superintendent — 
with several makes of motors in his 
factory — speaks right up and states 
that he prefers one make of motor 
over all others . . . it’s a good idea 
to listen to what he has to say .. . 


The speaker is E. H. Swan, Main- 
tenance Superintendent at the Hooven 
& Allison Company, Xenia, Ohio. 
And here’s what he says — 


“We have 81 Allis-Chalmers Mo- 
tors in our plant. We have a lot of 
other makes too. But we've never 
had an Allis-Chalmers motor go back 
on us in any way. Nor have we had 
to spend a cent on these motors for 
repairs or upkeep beyond normal 
maintenance, and that covers more 
than twenty years of service. 


“To me, the secret is that they're 
built sturdier. They actually seem to 


be immune from the costly repairs 
you get with so many other motors. 
Believe me, that’s why I like Allis- 
Chalmers motors in preference to any 
other make.” 


Lo-Maintenance for 
Lower Costs! 
Mr. Swan is right! Allis-Chalmers 
Lo-Maintenance Motors are built stur- 
dier. For in Lo-Maintenance Motors 
you get such sturdy, extra-value fea- 
tures as indestructible rotor, distortion- 
less stator, high carbon steel frame. 
What's more — you get no skimping 
anywhere in materials, design, or 


workmanship. 


DRIVING A SPREADER IN THE HOO‘ 
Allison manila rope and twine factory, this 
is typical of the 81 Allis-Chalmers Lo-Maint 
Motors in this plant . . . motors which bh 
up a record of never having cost a «€ 
repairs or upkeep beyond normal mainte 


If this is the kind of motor 
you want in your plant, get the 
story about Allis-Chalmers Lo" 
tenance Motors. See the experi¢ 
motor engineer in the district 
near you. Or write Allis-Chal 
Milwaukee, Wisconsin. 
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FROM AN EDITORIAL VIEWPOINT 


WANTED, CHEMICAL MAN-POWER 


AccorDING to an official compilation of ‘‘Ordnance 
Department Personnel Needed in Critical Posi- 
tions,’’ the government munition plants during the 
fiscal year beginning next July 1, are going to need 
9,520 technically trained men. These include 5,060 
ordnance materials inspectors, 2,645 ammunition 
and explosive inspectors, 760 chemists, 380 chemical 
engineers, 240 mechanical engineers, 295 mechanical 
draftsmen, 105 tool and gage designers, and 35 
metallurgists. In view of the fact that almost all 
the explosives inspectors must have some chemical 
training, and that many of the ordnance materials 
inspectors should also be so trained, it is apparent 
that we will soon face a serious shortage of chemical 
personnel. Furthermore, the tabulation of the 
Army Ordnance includes only ordnance personnel 
and does not indicate the numbers needed in indus- 
try for the manufacture of primary ordnance ma- 
terials. R. A. Seaton, Director of Engineering 
Defense Training in the U. S. Office of Education 
estimates that from three to six ordnance materials 
inspectors are needed by industry for each such 
inspector directly employed by the Army Ordnance. 
Where are these men to come from without seri- 
ously crippling our chemical engineering production 
and edueational facilities? It places a heavy 
responsibility on our profession. 


SO YOU'RE GOING TO EXPAND? 


A FEW years ago the hue and ery from Washington 
was that most industries were over-expanded, that 
prices were too high because they carried too much 
of the cost of the excess capacity of our over-built 
factories. Now the shoe is on the other foot. Prices 
are too high because the demand is exceeding our 
present capacity to produce. The most ardent 
advocates of plant expansion are to be found, 
strangely enough, in the Office of Price Adminis- 
tration and Civilian Supply. Their views are quite 
unwelcome right now in certain industrial quarters, 
yet their underlying philosophy differs but little 


from the fundamental creed of chemical industry, 
viz.—more goods at lower prices. 

OPACS has been directed to stimulate produe- 
tion for civilian use in such manner as will not 
conflict with military defense requirements. This 
means more complete utilization of our present 
capacity and employment through continuous 
operation, for example, or it means building new 
plants. Administrator Leon Henderson personally 
favors the latter for several reasons. In the first 
place, it will insure adequate supply for both 
defense and civilian needs. In the second place, 
it will tend to keep prices down by keeping produc- 
tion ahead of demand. The third reason is that 
after the present emergency, supplies of goods 
from greatly enlarged plants will be so abundant 
as to insure sharp declines in prices. That effect 
is desired by the New Deal economists as one means 
of stimulating larger consumption of materials 
because the unit costs presumably will be lower. 
This idea is not particularly new to chemical manu- 
facturers, most of whom have long held the view 
that it is good business to share with the customer 
the benefits of improved technology. 

Such advances in production technique—whether 
they result from building new plants or revamp- 
ing and modernizing old ones, should appeal to 
chemical engineers and executives who are look- 
ing ahead to post-war competition. Already the 
agents of certain European countries are offering 
goods for future delivery in South America at 
exceedingly low prices. This may not worry us 
now, when many firms are too busy to manufacture 
for export, but there will come a time when we will 
need the lowest possible costs of production. It 
is not too soon to plan and work toward such 
higher efficiencies in plants and processes. 

The problem of plant expansion is not nearly 
as simple as these fine theories might imply. There 
are those in industry who challenge the sincerity 
of the New Dealers, who really believe that the 
huge munitions program is leading toward even- 
tual nationalization or socialization of many of our 
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enterprises. These men fear over-expansion as the 
first step toward governmental control. 

Apart from these more or less theoretical 
obstacles, are, of course, some very real difficulties 
in these times in securing necessary construction 
materials and equipment. A major program of 
plant expansion or modernization should not be 
attempted until a thorough study has been made 
of all phases of the problem—from plant location 
and selection of site, through the building design 
and construction, to the processes and equipment 
layout. Elsewhere in this issue, the editors of 
Chem. & Met., with the aid of competent contribu- 
tors, have prepared an unusually comprehensive 
report on all these and other phases of the problem 
of plant expansion. 

So, if you are going to expand, our best advice 
is to do it wisely and well. Make certain that 
you are building in the right place at the right 
time and the kind of a plant that will put you 
in the right position to meet the needs of tomorrow 
as well as those of today. 


PLANNING FOR “ERSATZ” 


MANY substitutions of new materials for old are 
being required. Many more such adjustments 
will be made necessary by shortages, either tempo- 
rary or protracted. Chemical engineers in many 
process industries will have to bear the burden 
of finding acceptable new materials to take the 
place of the goods righily diverted into military 
uses, 

Most of us have already faced this problem, at 
least casually. Many industries have already 
begun the substitution of the more abundant for 
the less available. The suppliers of materials are 
already struggling with the questions: ‘‘What 
about post-emergency times? Will our customers 
then return ?”’ 

But too few of us have clearly thought the thing 
through. Here is one example. There has been 
a severe but perhaps temporary shortage of 
aluminum. Much recent use of that metal has, 
therefore, been stopped and substitute metals or 
materials applied. A large number of aluminum 
users have shifted to copper. And now the ques- 
tion is, ‘‘ Was that a wise shift, even as a temporary 
expedient?’’ We doubt it. 

In the long run it is going to be much harder 
to get an abundant supply of copper for defense 
and civilian usage than it is to make more alum- 
inum. Chemical engineers must remember this 
fact, and many other similar facts as they plan 
their own ‘‘ersatz’’ programs. 

Shortages of 1942 are beginning to become 
visible. It will be a great mistake to forget to- 
morrow’s problems when planning today’s sub- 
stitutions. Perhaps makeshift substitution today 
with return to normal materials next year may be 
the answer. Perhaps even more radical changes 
next year will be necessary. Generalization is 
futile. But a lot of hard work and far-seeing 
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study of material supplies on the assumption of a 
long and serious war is the only safe answer for 
the individual engineer or company. 


WHO CAN DECLARE WAR? 


Some divisions of American industry are in a very 
embarrassing position. If they exercised their full 
possible influence they would virtually be starting 
a serious military conflict in the Far East. This 
is particularly true of the petroleum industry. 
Here is the way this anomalous situation develops. 

Japan is dependent on imported petroleum or 
petroleum products. If that nation were com- 
pletely cut off by refusal of American, British and 
Dutch interests to sell to it, there could be only one 
result. Japan would have to go to war actively in 
an effort to get control of the petroleum supplies, 
probably in the Netherlands Indies. 

There has been some criticism of American firms 
for selling goods to the Japanese as an aid to their 
attack on China. Doubtless many sales of other 
goods have had nothing but a profit motive to 
justify them. But the petroleum industry has 
been subject to export control regulations for some 
time. At all stages it has cooperated with the 
State Department in restricting exports in accord- 
ance with the diplomatic policy of the government. 
It has not been selling to unfriendly nations at the 
expense of friendly ones, irrespective of official 
opinion. 

It is diffieult to say what should be done in such 
a matter as this. But the decision rests with the 
President and the State Department. The 
petroleum industry should not be permitted to 
declare war on behalf of the United States. They 
have no desire to do so. They are cooperating 
fully. They deserve compliment and support. 
Instead they are getting much undeserved abuse. 
This is too bad, but there is little to do except 
publish the facts and hope that the public will 
understand. 


POLITICS AS USUAL 


Most industrial executives have accepted the 
government’s request that ‘‘business as usual’’ be 
no longer regarded as a proper guiding principle. 
Now comes the business executives with equal pro- 
priety asking that Washington cease regarding 
‘*nolities as usual’’ as a fair guide. 

Businessmen have a legitimate reason for mak- 
ing this request. The labor situation makes it 
clear that at least some high officials, and certain 
others outside of government, are refusing to 
forego their immediate selfish purposes in the 
interest of the long range public good. Perhaps 
the bituminous coal strike is the best example of 
this. 

Wher the public generally catches on, as they 
soon will, then ‘‘politics as usual’’ will no longer 
be a safe slogan. It will then become ‘‘good 
polities’? to forget politics for a while. 
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An Introduction to a 


Report on Problems in 


Plant Expansion 


SUMMARY 


AND 


CONCLUSIONS 


Many plants throughout the chemical and process industries are 
operating at capacity, yet still more output is being called for. This 
poses the problem of whether the time is ripe for expansion, and if 
so, what to do about it. Shortages in materials and equipment have 
already appeared, conditions are changing rapidly, and past periods 
of over-expansion recall the dangers of over-enthusiastic building, 
despite the needs of the immediate future. Chem. & Met. has there- 
fore attempted to assay some of the problems in this 48-page report. 
Although answers are not possible to many of them, their existence 
is worth pointing out. Whether to expand is a question for individual 
managements. To the problem of “Where?” perhaps the best an- 
swer may be “Decentralize.” The simplest phase is “How?” and to 
that we have believed it worth while to devote the bulk of this report. 


Appraising the Situation 


MERICA is in the opening phases 
A of an industrial building pro- 
gram that will surpass all previous 
efforts, barring the improbable event 
of an early and favorable termination 
of the European War. Industrial 
building is as yet much below previ- 
ous peak levels, but it is headed higher 

vastly higher—and chemical and 
process industries are going to share 
in that expansion. Already many 
companies are operating at eapacity, 
with demands rapidly increasing. 
Managements cannot see where the 
extra production can come from with- 
out extensive new facilities, vet the 
problems of attaining that new ¢a- 
pacity are becoming increasingly 
difficult to solve, and the wisdom of 
adding considerably to plant facili- 
ties, except in the case of direct muni- 
tions, is being seriously questioned. 

Few people doubt the desirability 
of sharp increase in our facilities 
for the manufacture of all materials 


needed directly in the defense pro- 
gram. Plant for explosives, projec- 
tiles, arms, aireraft, tanks, ships and 
all other materiel required for our 
own protection, and under the lend- 
lease act, must be made available to 
provide the quantities we must have, 
when they will be needed. The prob- 
lem arises in the ease of strictly 
civilian materials, and those com- 
modities that go indirectly into mili- 
tary requirements, or into both 
civilian and military channels. Such 
is the case with many of the process 
industries, and it is in an effort to 
help these last that this report has 
been prepared. 

The ease for expansion in much 
of the process field is a good one, far 
better perhaps than in many other 
industries. For one thing, much of 
our foreign competition after the war 
will be from materials made in proe- 
ess plants, and efficient capacity and 
better products will certainly be 


needed in that cut-throat period. For 
another, chemical industries are the 
great developers of substitutes su- 
perior to the materials they replace, 
and much substitution for critieal 
materials is going to be needed both 
before and after the world is again 
at peace. From the military stand- 
point, most of the products of our 
field are the building blocks for other 
industries, and therefore essential 
throughout the defense program, even 
though their ultimate destination may 
not be too easy to trace. 

Against expansion, without the ut- 
most urgency, there are also telling 
points. The spectre of over-capacity 
in the post-emergency is a real de- 
terrent and not one to be passed off 
lightly. Equally telling is the physical 
difficulty of adding to facilities, for 
shortages of necessary materials and 
equipment are already making them- 
selves felt, and will continue to do 
so with increasing frequency. Finally, 
there is the philosophy of “guns 
before butter.” We are rapidly mov- 
ing in that direction, recent assur- 
ances from Washington to the con- 
trary, or at least in the direction of 
“guns first, butter later.” In spite of 
the organization of the Office of Price 
Administration and Civilian Supply, 
which has the function, among others, 
of looking out for the production of 
normal, peace-time materials, Wash- 
ington is now talking of a reduction 
of at least 20 percent in civilian con- 
sumption, and a deliberate policy is 
in the process of formation, looking 
toward the enforcement of civilian 
economizing through high taxation, 
and possibly forced loans for defense. 

Thus the country is about to face 
the situation where much of the ra- 
pidly increasing purchasing power, 
which is following wholesale re-em- 
ployment, will not be available for 
normal expenditures. The temptation 
to divert to civilian needs materials 
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required for quick re-arming will thus 
be avoided and decisions regarding 
possible plant expansion in some 
fields may be taken out of the hands 
of their managements through the 
mechanism of the priorities system. 
In the case of a few materials where 
civilian use conflicts with the military, 
priorities are already being applied. 

This is not to say that much ex- 
pansion in the process field will not 
be essential, and so considered in 
Washington. What is essential will 
be the principal question. Sometimes 
Washington, through the Office of 
Production Management, is going to 
be able to warn of impending short- 
ages before they occur, and recom- 
mend appropriate action. In other 
eases, however, it is going to be 
strictly up to the industry, or to 
individual manufacturers, to foresee 
impending needs and be ready in 
time to avoid dislocations 

If the problems of a plant expan- 
sion program at this time seem overly 
difficult, still there are mitigating 
circumstances. Against the possibility 
of over-expansion, there is the pos- 
ility of carrying on a decentraliza- 
tion of industry which, if wisely done, 
will yield permanent dividends in 
better distribution of industrial effort 
with respect to existing populations; 
new markets for manufacturers; per- 
manently higher employment; and 
a lasting higher standard of living. 

Then, there is still another side to 
it. Expansion may not necessarily 
mean over-capacity. Only the slight- 
est study of the growth of process 
industries will prove a convincing 
demonstration that process products, 
in the main, have advanced at a 
much greater rate than the growth 
of population would indicate. And 
modernization without a great capac- 
ity inerease may be still another 
means of avoiding untoward effects. 
How this last possibility works is 
evident from the policies of a num- 


ber of manufacturers: Amortized or 


partially amortized equipment is 
being kept in operation for the pre- 
sent, but is being paralleled with 
new equipment, with the whole capac- 
ity operated for the duration of the 
need. With the emergency past, the 
old equipment can be retired. 

Still other companies are hedging 
against the future in the types of 
facilities being added. In such eases 
the emphasis is on buildings and 
equipment that can readily be 
adapted to other types of production 
if they should later prove to be 
extraneous for the original purpose. 

Whether to expand is, of course, 
only a part of the picture. Where 
and how are perhaps even more im- 
portant. Study of existing bottle- 
necks will often reveal that only a 
part of the flowsheet will need to be 
extended or modernized to give the 
desired overall capacity. Frequently, 
relocation of existing equipment and 


the utilization of the space so saved 
may turn the trick without the addi- 
tion of new buildings. Again, dupli- 
eation of some critical part of the 
plant will accomplish the desired end, 
without more than an added build- 
ing or two. Prudence would seem 
to dictate that only when these pos- 
sibilities have been exhausted should 
a new plant, at a new location, be 
considered. The less that must be 
added to capitalization in these uncer- 
tain times, the better, but if it must 
be added, then how and where? 

The job of a prophet is a thank- 
less one, at best, and Chem. & Met. 
has no intention of projecting the 
chemical consumption curve shown 
below far into the future. No elair- 
voyance is needed, however, to see the 
trend, and not even the curve is 
needed to point to the probabilities 
in the face of the program before the 
country. Expansion is in the cards. 
Let it be wisely conducted! 


Helps and Hindrances to Expansion 


HAT has been written above has 
W indicated that the course of 
any plant expansion program may 
not be plain sailing. What are some 
of the problems in more detail, and 
what are some of the ways they can 
be mitigated? Rising building costs 
and increasing shortages may be im- 
portant factors on the debit side, 
while new financing methods, and 
paths around some of the shortages, 
are credits that the manufacturer can 
take. These matters are worthy of 
more extended consideration. 

Unfortunately, there are too many 
imponderables in the situation to 
project building costs with any degree 
of accuracy. Certainly, if supply 
and demand are permitted to have 
their way, construction costs during 
the rearming period cannot do less 


than follow the pattern of the World 
War years, as shown by the curves 
on the following page, supplied by 
Engineering News-Record and the 
U. S. Department of Commerce. 
However, more likely than not, what 
has already happened to steel prices 
will happen to many, or possibly 
most, commodities, and perhaps to 
wages as well. Price ceilings will 
probably be set “for the duration,” 
and supplies will be apportioned in 
relation to the urgency and import- 
ance of the demand, rather than by 
ability to bid high. 

Particularly interesting to note in 
these curves is the tremendous indus- 
trial expansion which took place dur- 
ing the World War years and shortly 
thereafter, and the enormous rise in 
building costs accompanying it. This 
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If history is the best guide to the future, then the curves 
above will be of value in projecting industrial building costs 


and volume into the months ahead. 


is emphasized both by the two cost 
index eurves and by the index for 
new factory construction in terms of 
floor area built. The trend is not 
quite paralleled by the capital invest- 
ment index, since at various times in 
the period covered by the chart, dif- 
ferent kinds of construction were 
being emphasized, with widely vary- 
ing costs per unit of factory area. 
However, all these indexes present 
much the same picture, and one that 
may show what the near future holds. 


WHAT ABOUT PRIORITIES? 


In addition to the chance of much 
higher building costs, there is the 
even more pressing matter of 
materials shortages. Recently there 
has been set up within the Office of 
Production Management a priorities 
division which has the function of 
apportioning available supplies of 
certain materials and commodities 
so that defense requirements will be 
met first, and the remainder divided 
rationally among civilian uses. A 
list of important materials having 
military applications and known as 
the Priorities Critical List, has been 
set up by the Army and Navy Muni- 
tions Board, to be altered from time 
to time, as need arises. Articles on 
this list, when they enter into defense 
contracts, are automatically awarded 
priority ratings depending on im- 
portance or urgency. The same rat- 
ing may apply to component parts. 
In the ease of items not on this 
critical list, priority ratings are 
issued by the priorities division of 
OPM, both for military and for civi- 
lian contracts. The division may 
assign individual preference ratings 
to manufacturers for specific orders, 
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or in the face of a group of closely 
allied problems, it may issue a blanket 
preference rating for a limited time. 
In addition, where a particularly dif- 
ficult supply problem exists, it may 
resort to industry-wide priority con- 
trol, as in the case of aluminum, 
magnesium, neoprene, nickel-con- 
taining materials, machine tools and 
a few other essential items. This 
last measure is for the purpose of 
closely controlling allocation of 
available supplies. 

Manufacturers producing an item 
on the eritical list must make 
deliveries of such items according to 
the order of their priority ratings 
and ahead of orders not carrying rat- 
ings. Items on the industry-wide 
priority list, however, can only be 
distributed in accordance with the 
quantities allowed in regulations set 
up by the priorities division. 

In ease a chemical manufacturer 
is having difficulty in securing a 
badly needed item, whether equip- 
ment, building material, or raw 
material, his problem may be put 
before the OPM. Frequently, the 
problem can be worked out by 
OPM’s chemical division, in coopera- 
tion with other divisions, without 
resorting to a priority rating. How- 
ever, should this not suffice, and 
should it be considered sufficiently 
urgent and essential (even in the case 
of a non-military requirement) a 
priority rating may be given the 
manufacturer to hand to his supplier. 

At present the critical list contains 
few finished products for which civil- 
ian demand exists. However, most 
of the raw materials on the list are 
of both military and civilian interest. 
Except in the ease of certain equip- 


from 1915 to the present are two cost curves; one of factory 
construction value expressed in 1939 dollars: and another 
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ment construction materials, few 
building products are represented. 
This does not mean, however, that a 
chemical plant order may not be 
held up by reason of a priority-rated 
military order for the same produet. 


FINANCING EXPANSION 


With the development of the 
defense program, a number of new 
methods for financing plant expan- 
sion have come into being. In the 
ease of goods and materiais intended 
strictly for military purposes, plants 
are being built by private contrac- 
tors for the government, with money 
appropriated by Congress. Such 
plants are to be operated on a fixed 
fee basis by commercial concerns. 
Examples are the new explosives, 
ammunition, loading and arms plants. 
On the other hand, for plants manu- 
facturing products of commercial 
types which conceivably will be of 
value in post-war civilian economy, 
several financing methods are avail- 
able by means of which the risk can, 
to a greater or lesser degree, be 
shifted to the government. 

In the first of these, known as the 
emergency plant facilities contract 
or “bankable contract,” the govern- 
ment undertakes to reimburse the 
owner for the new facilities over a 
period of five years. The contract 
is assignable to a financial institu- 
tion and hence can be used as col- 
lateral for the borrowing of needed 
funds. A plant so built belongs to 
the government at the end of five 
years, but can be bought back at an 
agreed depreciated price if desired. 

In contrast to the private financ- 
ing of the first method, in the second, 
the government, acting through an 
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RFC subsidiary, Defense Plant Corp., 
will finance acceptable expansion and 
lease the plant to the operator under 
terms depending on the destination of 
the product. After a_ stipulated 
period, usually five years, title to the 
plant passes to the Army or Navy, 
unless the operator wishes to exercise 
his option to purchase at an agreed 
depreciated price. 

Most chemical plant expansion is 
being handled on a private financing 
basis, with rapid amortization. A 
manufacturer who can convince the 
War or Navy Department that his 
expansion is needed in the defense 
program, even if he does not have a 
government contract, can secure a 
“certificate of necessity” which per- 
mits him to write off the added facili- 
ties in a period of five years, thus 
making possible sizeable deductions 
from earned income for tax purposes 
during the five-year period. How- 
ever, conservatism would suggest that 
the investment not be written off too 
rapidly, with tax rates rising. 

A manufacturer using the emer- 
gency plant facilities contract can 
also secure five-year amortization 
through the certificate of necessity. 
In this ease, however, a “certificate 
of government protection” must also 
be secured. Armed with both certifi- 
eates, he ean offset the reimburse- 
ment he receives for the facilities 
against the amortization, thus avoid- 
ing introducing the plant expansion 
into his income tax ealeulations. 

Where any sort of government 
assistance is desired in connection 
with plant expansion, chemical indus- 
tries can probably not do better than 
start with the Office of Production 
Management. A conference with the 
appropriate division and branch of 
OPM will result in valuable advice 
and, if sufficiently convincing to the 
agency, in assistance in securing the 
desired results, such as financing, cer- 
tification, or a preference rating. 


AVOIDING BOTTLENECES 


Undoubtedly plant expansion 1s 
going to encounter shortages of vari- 
ous kinds, both in materials and in 
certain kinds of labor. For the most 
part, it is too early to say what the 
shortages are going to be, aside from 
the obvious ones such as aluminum 
and other materials which are now 
under industry-wide priorities. While 
certain kinds of equipment are 
affected, materials for the buildings 
themselves are not yet restricted, 
except in a few isolated instances for 
which acceptable substitute materials 
appear to be available. Steel, lumber, 
econerete and glass are free of restric- 


tion as this is written (Apr. 30)*. Zine 
is partially restricted, while brass and 
bronze are under industry-wide allo- 
eation, along with nickel and _ its 
alloys and other materials already 
mentioned. Whether or not pre- 
sently restricted materials are later 
to be put in the priorities class, it 
must be anticipated that shortages 
may develop either locally or on a 
national seale, so that manufacturers 
with an expansion program ahead 
may find need for a reserve string 
for their bows. 

One phase of the problem of short- 
ages quite likely may be in transpor- 
tation. It is anticipated that freight 
ear bottlenecks may occur during the 
Fall transportation peaks, both this 
year and next. The Defense Com- 
mission is understood to hope that 
voluntary deferring of shipments by 
non-defense industries may alleviate 
the situation. Otherwise the volun- 
tary basis will be abandoned and 
freight car service rules applied. 

Still another bottleneck may be in 
certain sorts of skilled construction 
labor. Carpenters, masons and labor- 
ers will probably be fairly plentiful, 
onee the ecantonment building pro- 
gram is out of the way, but rivetters 
and welders may be hard to get in 
the face of tremendous expansion in 
shipbuilding and other metal working. 

These various contingencies dictate 
the need for exploring the several 
possible paths that may lead to the 
same desired end of adequate housing 
for expanded plant facilities. 

For example, should steel shapes 
become searee, it is likely that rein- 
forcing steel, at least, will still be 
obtainable and reinforced concrete 
ean be employed. Vastly improved 
methods of wood construction have 
been developed since the World War, 
and numerous wooden factory build- 
ings ean probably be built without 
serious strain on the supply of either 
materials or labor. Assuming that 
corrosion resisting metals adequate 
for the new types of connectors can 
be had, greater use of wood con- 
struction may be a desirable move for 
the chemical industry since the wood 
itself is fairly maintenanceless, and 
cheap, quick and relatively fireproof 
construction results. 

One factor that must be considered 
is the possibility that much present 
construction may turn out to be un- 


* A possible move in the direction of 
priorities for other construction materials 
was the order announced on May 1 by 
OPM, placing 16 metals under buying 
control to prevent building up excessive 
inventories in the hands of users. In 
cluded are various minor metals, second. 
ary. metals, iron and steel, lead, copper, 
brass, bronze, ete. 
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usable or improperly situated after 
the war. It would seem, therefore, 
that lighter structures, or those which 
have a high salvage value, or can 
readily be taken down and relocated, 
or rearranged, should prove attractive 
in many eases. This suggests the pos- 
sibility of making increased use of 
factory-cut and prefabricated build- 
ings, which may also increase the 
efficiency of construction labor appli- 
eation. Another possibility is the 
further spread of outdoor or semi- 
housed types of plants. Still another 
is greater emphasis on lighter types 
of steel construction, with light in- 
closures of salvagable materials. 

Considering the possibility of 
freight dislocations, another matter 
for study is the emphasizing of 
locally produced materials. Manu- 
facture of both cement and structural 
clay products is widely disseminated 
and buildings made principally from 
these materials and wood may be a 
means of circumventing trouble. 

So far as labor is concerned, both 
wood and masonry construction will 
probably not present serious diffi- 
culties. With steel construction, a 
shortage of rivetters can be obviated 
by the use of bolted connections 
which, incidentally, have recently 
been receiving favorable considera- 
tion in parts of the construction in- 
dustry. No great skill is needed to 
operate a pneumatic wrench and 
bolting speeds comparable with or 
higher than rivetting ean be achieved. 
A feature of bolting particularly 
favorable in the chemical industry is 
the ease with which bolted equipment 
supports and working platforms can 
be relocated. 


GOING ON FROM THERE 


Above we have attempted to deline- 
ate some of the trends which are 
appearing and point to some of the 
problems that may face a chemical 
industry expansion program in the 
immediate future. Many phases of 
these matters will be treated in 
greater detail in the following pages. 
The remainder of this report is 
divided into three sections: the first 
on plant location in the light of the 
present situation; the second on plant 
design, layout of equipment, and the 
problems which confront the plant’s 
building department before even a 
footing can be poured; and the 
third on the buildings themselves. 
This last section, the most extensive 
part of the report, treats numerous 
subjects ranging from trends in proc- 
ess plant building design, to new 
developments in the materials and 
elements going into buildings. 
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PROCESS PLANT LOCATION IN 1941 


Plant Location With an 
Eye to the Future 


EDITORIAL STAFF 


Particularly needed at this time of unprecedented industrial expan- 
sion is exact information relative to the location of new plants for 
the process industries. In the following pages the editors of Chem. 
& Met. summarize certain pertinent factors and data on the problem 
in light of today’s needs and tomorrow’s necessities. 


N spite of the numerous uncertain- 
I ties in today’s industrial picture, 
chemical and process industries will 
find that much of the increased out- 
put demanded both directly and indi- 
rectly by the defense program, cannot 
be handled in existing plants with 
present equipment, while a consider- 
able part, for lack of space or rea- 
sons of expediency or economics, 
will require new plants in new loca- 
tions. It is desirable, therefore, to 
review here the classical principles 
of plant location and to determine, 
insofar as possible, how those prin- 
ciples must be modified in 1941. 

Two general principles emerge 
from the mass of more or less un- 
related factors which must be cor- 
related in the solution of plant loea- 
tion questions in this war-torn and 
economically upset world of today. 
One is the question of prudent loca- 
tion from the standpoint of passive 
defense; the other the equally perti- 
nent and even more difficult problem 
of location in relation to the eco- 
nomic welfare of the company and 
the country, today and in the un- 
certain future. 

What is a prudent attitude toward 
plant location from the standpoint of 
passive defense? The most obvious 
principle is decentralization and lo- 
cation at points relatively distant 
from the coastlines and international 
boundaries of the United States. 
However, there is no apparent agree- 
ment among authorities, either gov- 
ernmental or military, as to the de- 
gree of likelihood of attack on any 
part of the United States. Common 
prudence dictates that defense plants 
should be well away from coasts and 
boundaries and should be broken 
down into as many units as can be 
justified from the standpoint of avail- 


able supervision and economic pro- 
duction. How far should the same 
principle apply to non-defense 
plants? Nobody knows and the ques- 
tion is evidently one that must be 
answered by individual managements. 
All that we ean offer here is the high- 
lights of existing opinions, pro and 
eon, with a diseussion of factors that 
must be considered in a decision. 

In the light of present knowledge 
of military potentials, it would ap- 
pear to be impossible for any ecom- 
bination of powers to make a con- 
certed and successful attack upon 
the United States. It is conceivable 
that sporadie and occasional bomb- 
ing attacks might be undertaken by 
a future enemy. It is conceivable that 
this enemy might obtain bases within 
bombing distanee of the United 
States; that bombing might be under- 
taken by carrier-based warplanes; 
and even that long-range bombers, 
based on present territories in the 
hands of potential enemies, might 
sueceed in hitting an oeeasional ob- 
jective in the United States. 

However, one has but to superpose 
a map of the British Isles upon the 
United States, and find them almost 
lost in the Mississippi Valley, to 
realize what problems the tremendous 
area and present decentralization of 
United States industries poses for a 
potential enemy. Oceasional bomb- 
ing is, of course, only an irritant. 
Concentrated bombing, which appears 
to be impossible, destroys but eap- 
tures no objectives. Invasion, which 
so far has proved to be impossible 
across the 20-odd miles of English 
Channel, looms so remote as to be 
unthinkable across the 2.500 miles of 
North Atlantie, the 1,600 miles of 
South Atlantic, or the many thou- 
sands of miles of Pacifie. 
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What military hazards, then, must 
be considered in 1941’s plant loca- 
tion problem? In the light of pres- 
ent knowledge, evidently, mone are 
of sufficient intensity to cause any 
real concern. Still, great as the dis- 
tances are, engineers must bear in 
mind that at present the United 
States has many thousands of miles 
of coastline and international bound- 
ary, now searcely defended. Engi- 
neers, of all people, should be the 
last to conclude that anything is im- 
possible, no matter how unlikely. 

Therefore, we say, manufacturers 
must consider all possible contin- 
gencies, no matter how unlikely in 
the light of present knowledge, and 
form their own conclusions. Perhaps 
the best generalization on plant lo- 
cation in regard to military hazards 
is: of two locations, other things 
being equal, choose the one which 
is safer from the military standpoint. 
The big question-mark, of course, 
arises when “other things are not 
quite equal.” Should safety from a 
military standpoint take the pro- 
posed plant away from markets, from 
transportation, from adequate or suit- 
able labor supplies, from raw ma- 
terials, then is the safer location still 
to be desired? The answer is any- 
body’s guess. 

Location from the standpoint of 
today’s and tomorrow’s complex and 
perhaps unpredictable economic prob- 
lems, is another phase of the ques- 
tion in which, largely, anybody's guess 
may also be the answer. One obvious 
principle does, however, appear: es- 
tablishment of industries in locations 
which will not upset present labor 
conditions is highly to be desired. 
Present need for relocation of popu- 
lations does much to stall the defense 
program. Even more serious, its 
probable after-war effect, as antici- 
pated by leading economists, will be 
the wholesale abandonment of plants 
built to meet the defense demand and 
the stranding of the same popula- 
tions. A hopeful aspect of this prob- 
lem is that it is being actively studied 
by the new Plant Site Committee 
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whieh has been set up within the 
Office of Production Management in 
Washington. The accumulated in- 
formation and experience of this 
committee is available to any manu- 
facturer faced with a plant location 
problem. Active study of the prob- 
lem of after-war use of new plant 
facilities is being conducted by the 
committee, together with a thorough 
consideration of location factors in 
relation to the avoidance of disloca- 
tion of populations. 

So far as the location of defense 
plants is concerned, prudent con- 
sideration of even the most remote 
contingencies has dictated the de- 
lineation of an area suitable for such 
plants, inclosed within a line drawn 
about 250 miles inland from coasts 
and borderlines. Although many of 
the older plants representing a part 
of the defense picture are outside 
this safety area, all recent effort ex- 
cept, in the ease of shipbuilding, 
which is of course limited to coastal 
areas, has gone within the safety 
zone. Other things being equal, non- 
defense plants will presumably, to 
a large extent, be situated within this 
area. Many reasons other than those 
of defense dictate this course. Rela- 
tively untapped labor reservoirs are 
an important consideration. Avoid- 
ance of further concentration in older 
industrial areas is another. Market 
development of less highly developed 
regions as a measure of after-war 
adaptation is still another. 


CHOICE OF AREA 


Some of the special circumstances 
affecting plant location in 1941 have 
already been considered. In addi- 
tion there are the classical considera- 
tions of plant location which have 
been thoroughly outlined in the past 
and to which it is difficult to add 
anything at the present. Condi- 
tions from point to point change 
with time, with shifts in population, 
with changes in economic conditions, 
with the development of new inven- 
tions, with variations in political fae- 
tors, so that a location which a few 
vears ago might have been suitable 
for a particular development, may 
no longer be satisfactory. On the 
other hand, classical principles may 
still be applied and the extensive 
literature of plant location still holds. 

A word about this literature: much 
of it exists in the form of industrial 
surveys, conducted by chambers of 
commeree, cities, industrial areas, 
power companies and railroads. Much 
of it, therefore, tends to present a 
one-sided picture which, if accurate 
and well-presented, is correct as far 


as it goes but may be misleading in 
relation to other areas. In spite of 
this obvious limitation, however, sur- 
veys of this sort are generally the 
best information of timely nature to 
be had. One of the most extensive 
bibliographies of plant location in- 
formation assembled up to that time 
was the compilation of source ma- 
terial by Perry and Cuno, which was 
published on pages 439-42 of the 
August 1934 issue of Chem. & Met. 
This bibliography has been brought 
up to date and appears on pages 
121-122 of this issue. 

The classical principle of plant lo- 
cation as stated by Holmes was to 
determine that location which, in con- 
sideration of all faetors affecting 
delivered-to-customers’ cost of the 
product to be manufactured, would 
afford the enterprise the greatest ad- 
vantage to be obtained by virtue of 
location. This principle still ap- 
plies except in so far as it may be 
modified by defense and broad eco- 
nomie considerations as noted above. 
This principle, it will be noted, states 
that the best location is that in which 
the sum of the cost of raw materials, 
all transportation charges and _ all 
manufacturing expenses for the prod- 
uct, delivered to the customer, will be 
at a minimum. In considering lo- 
cation from this standpoint, the prob- 
lem may be studied first from the 
angle of general area and then from 
the more specific standpoint of the 
definite region and actual site. 

Two general classifications of fae- 
tors are encountered in the solution 
of any location problem. First are 
those factors relating directly to pro- 
duction, ineluding labor, raw ma- 
terials, power, fuel and water sup- 
ply. The second class of factors 
comprises those affecting distribution, 
including transportation facilities and 


rates, location of markets, and loca- 


tion of competitive industries. 
Finally, there is a third group of 
factors affecting both production and 
distribution. Included in this list 
are climate and legislative factors. 
It is not possible to segregate most 
of these factors on either an area or 
a specific location basis. To take an 
example, in the ease of fuel, coal is 
produced in all but about ten states 
of the Union. Natural gas is pro- 
dueed or is available by pipeline in 
more than 30 states. Climate, how- 
ever, and also type of water supply, 
are factors which may in many cases 
be area-determinants. 

Markets also may fall in this elass, 
for example, in the case of a plant to 
be established to produce chemicals 
used by the rubber, steel, fertilizer 
or soap industries, all of which are 
pretty well concentrated in specific 
The same is true of many 
other types of consuming industries, 
so that this factor in itself may be- 
come an area-determinant. 

In the past, labor supply has fre- 
quently been considered as an area- 
determining factor, but it is quite 
likely in the present situation, with 
the emphasis on decentralization and 
with the need for avoiding popula- 
tion dislocations paramount, that 
areas assuring large concentrations 
of industrially trained labor should 
be avoided by industries requiring a 
type of labor which can be trained 
in a reasonably short time. Other- 
wise, labor bottlenecks are certain to 
ensue. In process industries, on the 
average, the labor requirement per 
unit of output is much lower than, 
for example, in the metal-working in- 
dustry. Furthermore, the skill re- 
quired for a competent operator is 
usually much more readily achieved 
than in many other industries. The 
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conclusion, therefore, is inescapable 
that an ample supply of intelligent 
but unskilled labor is probably a 
better potential for process industry 
consideration than an industrial area 
already developed and highly com- 
petitive from the labor standpoint. 
A corollary of this conclusion would 
appear to be that areas with a rela- 
tively low proportion of urban popu- 
lation should be those favored by 
most process industries. In such 
areas, living costs are generally low, 
wage rates relatively low, and popu- 
lations inelined toward a high per- 


centage of native-born. Against this, 
however, may be adverse conditions 
in fuel, power and transportation 
supply, with remoteness of certain 
types of raw materials and dis- 
tance to consuming markets. 

To enable a more specifie con- 
sideration of individual areas of the 
United States, the following section 
of this report discusses the broad 
characteristics of the principal re- 
gional state groupings. A concluding 
section discusses those specifie fae- 
tors by which the area chosen may be 
narrowed to the community and site. 


Factors in Selection of Area 


New England This traditional 
home of the country’s earliest 
chemical industries holds its prin- 
cipal importance because of its 
varied industrial market. Its cotton 
and woolen mills, leather tanneries, 
and pulp and paper plants are the 
largest consumers of chemicals, 
although the metal-plating works, 
machine shops and other factories 
of Connecticut and Rhode Island 
add up to a_ sizeable chemical 
market. 

Well-developed water power and 


Chemical 
Metals 2 
1. Arsenic Mont., Utah, idaho. 
2. Antimony Idaho, Calif., Nev., Wash., 
Ariz.,* Ark.,* Ore.* 
3. Bauxite Ark., Ala., Ga., Tenn.,* 
Miss .* 
4. Bismuth Calif., N.J., Utah, Idaho. 


Calif., Ore., Mont., Wash., 
Wyo.,* Md.,* Penna.* 


5. Chromium 


6. Copper Ariz., Utah, Mont., Mich., 
Nev., N.M., Colo., Wash. 

7. Iron Ore Minn., Ala., Mich., Pa., 
Wis., Wyo., N.J. 

8. Lead Mo., Idaho, Utah, Okla., 


Ariz., Kans., Colo. 

9. Manganese Mont., Tenn., Ga., Ark., 
Minn., N.M., Va.,* 
Wash.* 

10. Mercury Calif., Ore., Tex., Ner., 
Ark., Ariz., daho,* Wash.* 

11. Molybdenum Colo., Utah, Ariz., N.M., 
Wash.,* Wis., Nev.* 


12. Nickel Conn.,* Pa.,* Calif.* 

13. Pyrites Tenn., Va., N.Y., Calif., 
Kans., Iil., Mo., Ind.,* 
Colo.* 

14. Silver Idaho, Utah, Colo., Ariz., 


Calif., Mont., Nev. 
Va., Ark., Calif.* 
Nev., Calif., Colo., Wash., 
Idaho, Mont.,* Ariz.* 
17. Vanadium Colo., Ariz., Utah. 
18. Zine Okla., N.J., Kans., Idaho, 
Mont., N.M., Utah, N.Y. 


15. Titanium 
16. Tungsten 


Non-Metals * 


Vt., Ariz., Md., Mont., N.C., 
S.C., Ga.,* Va.* 

20. Asphalt Ky., Ala., Tex., Okla., Utah, 

N.M., Calif., Kans.* 


19. Asbestos 


an abundant supply of good water 
for process use were determining fac- 
tors in attracting early chemical in- 
dustries to New England and they 
are still important considerations in 
plant location. So, too, is the in- 
herent high quality of skilled labor. 

In recent years one trend, as far as 
the chemical industries are concerned, 
has been toward specialty products 
and packaged goods for consumption 
in the large metropolitan markets of 
New York and Boston. There will 
probably be a greater opportunity in 


Raw Material Sources—Present and 


(See Opposite Page for Location Map) 


21. Barite Mo., Ga., Calif., Tenn., 
Ariz., Ala , Colo., Mont.,* 
Tez.* 

22. Bentonite Wyo., 8.D., Tex., Calif, 
Aris., N.M.,Okla.,* Utah.* 

23. Borates Calif., Nev. 

24. Bromine N.C., Mich., Calif., W.Va. 
Tez.* 

25. Calcium- Mich , W.Va., Ohio. 

Mag. chloride 

26. Ball Clay Ky., Tenn. Mo. N.J., 
Calif., 

27. Fire Clay Pa., Ohio, Mo., Ky., I, 


Calif., N.J., Colo, 

28. Fullers Earth Ga., Fla., Tex., Calif., Colo., 
Nev., Tenn. 

Ga., S.C., Pa., N.C., Calif, 
Mo., Va., Ala. 

Calif , Colo., Pa., Ohio, Ia., 
Wesh., Inc., Nebr. 

31. Anthracite Coal Pa. 


29. China Clay 


30. Misc. Clays 


32. Bituminous W.Va., Pa., Ill., Ky., Ohio, 
Coal Ind., Ala., Va., Wyo. 

33. Lignite N.D., Tex., Mont., S.D. 

34. Peat N.Y., N.J., Mich., Calif., 
Conn., Fla., Ia. 

35. Feldspar 8.D., Tenn., Colo., N.C., 
N.H., Aris., Va., N.J. 

36. Fluorspar Ill., Ky., N.M., Nev., Colo., 
N.H. 

37. Graphite Nev., N.Y., Ga. 

38. Gypsum N.Y., Mich., Ia., Tex., 
Calif., Nev., Okla., Utah. 

39. Helium Tex., Kans.,* Colo.* 

40. Iodine Calif., La.* 


41. Limestone & Mich, Ohio, Pa., N.Y., JIl., 


Dolomite Ohio, Ky., Mo.. Tenn. 
42. Lithium 8.D., Calif., N.C.* 
43. Magnesite Wash., Calif., Vt.,* Tez.,* 
Ohio.* 
44. Mg Salts Mich., Nev., Calif., Wash. 


the future for fabricated products, 
such as plastics and similar syn- 
theties, for pharmaceuticals and me- 
dicinals, and for new industries to 
serve upper New England’s growing 
importance as a year-round vaca- 
tional and resort region. 

Middle Atlantic States—The three 
states of New York, Pennsylvania 
and New Jersey have almost exactly 
a third of all the plants in the chemi- 
eal process industries and in 1937 
produced 28.56 percent of the total 
value of the national output. No- 
where else in the United States can 
one find such econeentration of chemi- 
eal manufacturing as exists in the 
New York, Philadelphia, Pittsburgh 
and Niagara Frontier areas. By vir- 
tue of the facet that “chemical indus- 
try is its own best customer,” there 
has been a natural pyramiding of 
many operations as the finished 
products from one plant become the 
raw materials for another. 

This tremendous market undoubt- 
edly explains much of the growth of 
the chemical industries of the Middle 
Atlantie states, although their origin, 
in most instances, can be traced to 
more inherent advantages in raw ma- 
terials and resources. Cheap hydro- 
electric power at Niagara Falls and 
further down (or up) the St. Law- 


Potential ' 


45. Natural Gas Tex., Calif., La., Okla., 
Kans., N.M., W.Va., Pa. 


46. Petroleum Tex., Calif., Okla., La., J/I., 
(crude) Kane., N.M., Pa., Wyo 

47. Phosphate Fla., Tenn., Mont., Idaho, 
Rock Va.* 

48. Potash Salts N.M.., Calif., Utah. 

49. Salt Mich., N.Y., La., Ohio, 


Kans., Calif., W.Va., Ter. 
N.J., N.Y., Mich., Ill., Ohio, 
Pa., Va. 
51. Sod. Carbonate Calif., Ore..* Wyo.* 
52. Sulphur Tex., La., Calif.,* Utah.* 
53. Tale N.Y., Vt., N.C., Calif., Ga., 
Pa., Va. 
Wyo., Mont., N.C., Colo.* 


50. Sand (glass) 


54. Vermiculite 


Agricultural Products * 


55. Corn Ia., Ill., Ind., Minn., Ohio, 
Nebr., Mo., Wis. 
Tex., Miss., Ark., Ala., Ga., 
La., S.C., Okla. 
57. Flaxseed Minn., N.D, Calif., S.D., 
Kans., Mont. 
58. Milk (by-prod.) Wis., Minn., N.Y., Ia., Jil, 
Pa., Tex., Mich. 


56. Cottonseed 


59. Oat Hulls Ia., Minn., Ill., Wis., Nebdr., 
S.D., Mo., Mich. 

60. Pulpwood Wash., Maine, Wis., La., 
5 Fe 

61. Soybean Ill., Ind, Ia., Ohio, N.C. 
Mo. 


Calif., Colo., Idaho., Nebr., 
Mich., Mont. 

63. Sugar Cane La., Fla., Miss., Ga., Ter., 
Ark. 

Miss., Fla, La., Ga., Ter., 
Ala. 

Ga., Fla., Miss., 8.C., N.C., 


62. Sugar Beets 


64. Tung Oil 


65. Yellow Pine 


1 States are listed in order of importance of value of goods produced. States in Roman type are principal producers, those in italics are pro- 
ducers of less importance. *? From U. S. Bureau of Mines, 1939 *From U. S. Department of Agriculture, 1938. * Potential producers. 
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Source: Federal Power Comm., 1940. 


rence at Massena, laid the basis for 
electrochemical-electro- 
development of the 
Salt 
brines underlying Syracuse proved a 
stable foundation for the transplant- 


the great 
metallurgical 
early decades of this century. 
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ing to American soil of the far-flung 


Solvay soda process. Pittsburgh 
means more than steel, beeause coal 


and oil, limestone, glass and refrac- 


tories have more than kept pace 
with its major industry. 
e MAY 1941 e CHEMICAL 
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Metropolitan New York is one of 
the largest petroleum refining centers 
in the world—with 12 large refineries 
accounting for 20 percent of the 
total value of all refined petroleum 
products. One-fourth of the paint 
and one-half of the varnish of 
the United States are produced 
here. dyestuffs, drugs and 
pharmaceuticals are leading indus- 
tries that have been attracted by the 
great domestic market and _ the 
advantage offered by the harbor of 
New York for low-cost transporta- 
tion of raw materials and distribu- 
tion to the domestic market as well 
as to the export trade of the world. 

South Atlantic States—Those eight 
states lying along the South Atlantic 
seaboard from West Virginia, Mary- 
land and Delaware, south through 
Virginia and the Carolinas to Georgia 
and Florida, have few common 
chemical characteristics. There has 
long been a heavy concentration of 
chemical industries in the northern 
states of this group. Delaware has a 
larger proportion of chemical em- 
ployees than any other state. The port 
of Baltimore, as the early gateway to 
the South, led to its premier position 
as a manufacturing and distribution 
eenter for fertilizers and _ heavy 
chemicals. In West Virginia, it was 
the famous trinity—ceoal, oil and nat- 
ural gas—that helped to make the 
Charleston area one of the country’s 
“ehemical capitals”. 

When the chemical industries 
began their southward trend, during 
and immediately after the first World 
War, Virginia soon moved into a 
leading position. No other southern 
state approaches it in variety and 
volume of chemical production. Its 
minerals, especially salt, pyrites, lime 
and coal, have led to large industries. 
Its rayon production is among the 
largest in the country, attracted by 
the quality of its water, the availabil- 
ity of raw materials, and an adequate 
and efficient labor supply. 


Soap, 


The Carolinas are just coming into 
their own from a chemical standpoint. 
Up until a few years ago, their rela- 
tively large consumption of chemicals 
and dyestuffs came entirely from 
other states. Of late, however, other 
advantages than the consuming mar- 
ket have attracted a number of im- 
portant chemical enterprises. Chief 
among these advantages are relatively 
cheap power and a variety of im- 
portant minerals and other chemical 
raw materia!s. 

Georgia and Florida share in the 
production of naval stores and fer- 
tilizers and in the new pulp and 
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paper industries, utilizing Southern 
pine. Georgia’s kaolin and refractory 
clays and Florida’s phosphate de- 
posits are essential minerals for pro- 
cess industries throughout the United 
States. They round out and em- 
phasize the variety and essential 
chemical character of all of these 
South Atlantic states. 

East South Central — Kentucky, 
Tennessee, Alabama and Mississippi 
represent a merging of the Middle- 
west and the Deep South. Ranking 
third among the _ coal-producing 
states, Kentucky’s bituminous coal is 
her most important mineral product. 
Its good eoking qualities will doubt- 
less lead to further chemical utiliza- 
tion, such as the government’s 
synthetic ammonia plant projected at 
West Henderson. More than $150,- 
000,000 of distilled liquors is Ken- 
tucky’s chief non-mineral output. 


Tennessee is immediately associated 
chemically with T.V.A., whose com- 
paratively cheap hydroelectric power 
has given impetus to electric furnace 
utilization of one of her chief min- 
erals—phosphate rock. Defense pro- 
duction of ammonia at Muscle Shoals 
should prove more successful now 
than in World War I, for this region 
has made a great deal of progress in 
developing ehemical industries. 

Alabama, with Birmingham as the 
“Pittsburgh of the South”, has its 
byproduct coke, cement and textile 
industries. Mississippi is for the 
most part virgin territory for 
chemical development. Her forest 
wealth has led to important produe- 
tion of kraft pulp and paper. Other 
industries utilizing agricultural raw 
materials will probably find an op- 
portunity for growth in this area. 
Tung oil is a good example. 

East North Central—A middle- 
westerner from Illinois, Indiana, Wis- 
eonsin, Michigan or Ohio might not 
recognize the Mississippi River as 
our arbitrary boundary between East 
and West. But these five states are 
among the most important anywhere 
in the national chemical economy. 
They accounted in 1937 for 28.27 
percent of the total value of produe- 
tion in the process industries. Ohio’s 
leading position stems from her rub- 
ber, soap, glass and ceramie indus- 
tries. Illinois has a greater diversity 
of process industries to serve the 
metropolitan markets in Chieago and 
St. Louis. Petroleum refining puts 
Indiana next in line and its byproduct 
coke industry around Gary is exceed- 
ingly important. Michigan ranks high 
as a producer of pulp and paper and 
for the large chemical industries built 


on her salt brines. Wisconsin has an 
even larger pulp and paper industry 
and is an important producer of 
paint and varnish and _ leather 
produets. 


The varied opportunities for fur- 
ther chemical development in these 
middlewestern states as well as those 
in the West North Central region 
were summarized in last month’s 
Chem. & Met. Report, Pages 95-103. 

West North Central—The seven 
states west of the Mississippi, east of 
the Rockies and north of Oklahoma 
and Arkansas have not been import- 
ant chemical producers, with the ex- 
ception of Missouri and, to a lesser 
extent, Minnesota. Eliminating these 
from the group, the total value of 
production of their process industries 
is less than 2 percent of the U. S. 
total. There is, however, a definite 
movement under way to locate more 
of the new defense plants in this 
area (see April issue, page 97). <A 
better balance between agriculture 
and industry in this territory could 
prove stimulating for both. Among 
the mineral resources that should 
prove of interest to chemical indus- 
tries are the lignite and brown coal 
deposits of North Dakota, the gold 
production in South Dakota, Mis- 
souri’s lead mines, Kansas petroleum, 
zine and natural gas. 

West South Central — Louisiana 
and Arkansas are seldom classed 
with the “Southwestern” states of 
Oklahoma and Texas. Yet this whole 
region has much in common. Pe- 
troleum is the most important mineral 
resource of each state. Sulphur in 
Texas and Louisiana, bauxite in 
Arkansas, zine in Oklahoma, are 
other basic minerals. The westward 
swing of the cotton crop has made 
this territory a leading producer of 
cottonseed oil. Louisiana’s sugar in- 
dustry represents an investment of 
$200,000,000. Pulp and paper have 
in recent years climbed to a position 
of importance in both Louisiana and 
Texas. 

The recent chemical development 
started with the Southern Alkali 
project in Corpus Christi in 1934, 
which was quickly followed by two 
similar plants in Louisiana. Sulphuric 
acid for the petroleum refineries and 
alum and paper-maker chemicals have 
long been made in substantial quan- 
tities in this territory. In general, 
there is evidence that the migration of 
chemical industries to the Southwest 
has barely begun. There are still 
many opportunities to utilize natural 
resources in the efficient production 
of materials needed for this market. 
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Mountain—The vast area of the 
Rockies, from Canada to the Mexican 
border, does not loom very large on 
the chemical map. In 1937 it ae- 
counted for only two-thirds of one 
percent of the total of the process 
industries of the United States. This 
is in spite of the fact that New 
Mexico leads all other states in pot- 
ash production and that Montana 
ranks with Florida and Tennessee as 
a source of phosphate rock and is 
the chief supplier of arsenic for in- 
secticides and glass production. 
Colorado has come into importance 
recently for tungsten as well as van- 
adium and uranium. Copper in 
Arizona, Utah and Montana is of 
strategic importance right now. 

The great mineral resources of this 
mountain empire ‘will some day be 
developed for chemical utiization but 
at present such a program is seri- 
ously handicapped by transporta- 
tion costs. Only metals and minerals 
of comparatively high value can 
absorb the high freight rates neces- 
sary to reach their principal mar- 
kets. 

Pacific—Washington, Oregon and 
California are full of resources and 
opportunities for chemical develop- 
ment. Magnesite, limestone, timber 
and pulpwood, lignite, petroleum and 
natural gas, salt and bromine, borax 
and potash, iodine and mercury, calls 
the north-to-south roll of minerals of 
interest to chemical industry. Hydro- 
electrie power in super-abundanee is 
making Bonneville a second Niagara 
Falls while Boulder and Grand Cou- 
lee are contributing their share of 
cheap kilowatts for electrochemical 
and metallurgical uses. 

Looking beyond her present pulp 
and paper industry, Washington 
projects rayon, plastics and resin 
plants that will some day utilize ecel- 
lulose more efficiently. A greater in- 
dustry, it is expected, will be built 
around ealeium carbide as the start- 
ing point for many organic and 
inorganie syntheses. Fertilizers from 
electric furnace phosphoric acid, syn- 
thetic ammonia and western potash 
are on their way. 

Oregon expects her future chemical 
development to center around Bonne- 
ville Dam on the Columbia River. Al- 
ready an impressive start has been 
made in the electrochemical and elee- 
trometallurgical industries — alumi- 
num, magnesium, sodium chlorate, 
calcium carbide. More are certain 
to come. 

California is in many ways an em- 
pire in itself. Practically all of the 
chemical process industries, with the 
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exception of rayon and byproduct 

coke, represented in her 926 

| plants that in 1937 produced SOH8Y,- 
722,000 of produe ts 

the U. S. total. Petroleum 
— leads in importanee, followed by lime 


are 


-7.58 pereent of 
refining 


and cement, oils and greases, paints 


and 


glass, suga 


explosives. 


have some exportable surpluses, but 
in the main most of the others serve 
only Californian and West Coast re- 


varnishes, 


r, rubber, 


chemicals, 
soap, pulp and paper, leather, drugs, 
fertilizers and 
Some of these industries 


ceramics, 
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tun 


tur 


vigorous 
in a rich 


rements. 


itv. 


is as 


e 


This 


sarily limit their growth and oppor- 


These industries 
and resourceful. 
and fertile field. 


bright 


proverbial sunshine. 


does not neces- 
are young, 
They are 
Their fu- 


as California’s 
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“ie DATA ON CERTAIN FACTORS INVOLVED IN CHOICE OF PLANT LOCATION 
| = = — 
Electric Power Transportation Industrialization Water Supply? 
= | Installed Public Average P.p 
Utility Generator || Railroads Motor Trucks Percent of United States Tot all Expressed as ac ‘On 
State and Comasity | 
Area 
| Pe recent Water | Steam |} | Miles Trucks Value Average 
JZ Total, change, tT a | Power, | Power, || On ae per | Total per Wage | Total | Added heey || Surface Ground| for 
1940 1930 0402 1000 1000 Sq. Mi. |Registered*|Sq. Mi.||Earners Wages*| by | ® | fater | Water| All 
1940 Kw Kw rated” | States | State ® | Mfr. Water 
| | 
United States 131,669,275) 7.2%) 56.5°% 28 526|}| 247,073} 0.084) 4,320,829 1 100.00} 100.00) 100 00) 100.00} | 85 191 102 
| 
New England 8,437,200} 3.3 76.1 877| 2,170|} 6,964) 0.112) 270,499) 4.37) 12.09) ll 9.84) 4.91 
‘ae Maine 847,226, 6.2 | 40.5° 216 70}} 1,985) 0.066 43 ,000 1.43}; 0.96) 0.75) 0.62 1.12 15 15 
New Hampshire 491,524) 5.6 | 57.6 236 1,080) 0. 120) 25/400} 2.82|} 0.71) 0.58} 0.43) 0 19| 35 19 
Vermont 359,231) —0.1 | 34.3° 167 11)) 0. 9.576} 1.05 0.28} 0.23) 0.21) 0. 63 63 
Massachusetts 4,316,721 1.6 80.4 164 1,189 1,857, 0 232| 106,624) 13.25)) 5.88 5.50) 4.82 2.76)| 19) 47| 21 
Rhotle Island 713 3.8 91.6 3 235) 180) 0 172) 20,526) 19.25)| 1.35 1 16} 0. 96) 0. 20) | 28) 24 27 
Connecticut 1,709,242) 64 | 67.8 | 90 584) 885) 0. 183) 66,273| 13 2.96] 3.04) 2.80) 0.54) 24) 24 
| | | 
Middle Atlantic 27,539,487) 4.9 | 76.8 1,568 22,171) 0.221) 717,699) 28.52} 29.58} 29.83) 19.46) 
New York 13,479,142) 7.1 82.8 1, 166 4,315 0.172) 315,818 6.70|| 12.14) 12.80) 13.56 8.93) | 7 117 55 
New Jersey 4,160,165) 2.9 81.6 7 1, 119) 2.431, 0.324 132,819} 17.60)} 5.50 5.7 6.18 8. 81)) 53 128 71 
Pennsylvania 9,900,180} 2.8 | 66.5 395) 2, 641) 11,568) 0. 256} 6.12}| 10.88} 11.04) 10.09) 10 78 208 83 
| 
E. North Central 26,626,342) 5.3 | 65.5 709} 8,508|| 43,794] 0.176) 775,497| 27.85) 32.46) 31.47) 2s 27|| 
: Ohio 6,907,612} 3.9 | 66.8 13} 2,409)| 8,977) 0.221 184,223} 7.59) 8.94) 8.60) 10.31) 125 333 160 
Indiana 3,427,796, 5.8 | 55.1 35} 1,231); 7,124 0 179| 126,000) 3.19]) 3.52) 3.80) 3.93) 5.03 199) 361 243 
Illinois 7,807,241 3.5 | 73.6 2,547|| 13,231) 0.234) 232,888 4.16) 7.56 §. 25 8.91} 6.83 127 345) 148 
Michigan 5,256,106) 8.5 | 65.7 344] 1,616)) 7,500) 0.131 90,796) 1 60) 6.63} 8.70) 7.25) 3.97 114 303) 137 
’ Wisconsin 3, 137 , 587) 6.8 53.5° 267 704) 6,962) 0 128 141,590) 2 60) 2.55 2 "| 2.78) 2.13 129! 247) 163 
W. North Central 13,516,990) 1.7 44.3° 539 2,412|| 50,782} 0.100) 585,392) 1. 15) 4.85 4.73 5.52} 3.67] 
: T Minnesota 2,792,300) 8.9 49.8° 157 497 9,013} 0.114) 118 , 227 1.50 1.01 1.07} 1.26 0.86 154 290) 173 
lowa 2,538, 268 2.7 42.7° 127 507) 9,483 0.171) 93 , 139 1. 68) 0.83 0.81; 0.99 ) 34)| 160 347) 277 
Missour) 3,784,664 43 51.8° 158 607 7,766 0.113 142,200 2.07) 2 26 2.10 2.38 1.16 133 276) 134 
North Dakota 641,935 5.7 20. 6° 0 5,270 0.075 34.544| 0.49, 0.04 0.03) 0 05) 153 262 185 
South Dakota 642,961 7.2 24.6° 4 53|| 4,139) 0.054 30,282} 0.39) 0.07 0.07 0.08 239 478) 395 
Nebraska 1,315,834) —4.5 | 39.1° 86 224|| 6,193; 0.081 67,000} 0.87|| 0.24) 0.23) 0.28) 0.04 251 150) 213 
Kansas i 1,801, 028! —43 41.9° 7 442); 8,918 0.109 100,000) 1.22} 0.40 0.41 0. 48) 1.27) 187 401) 274 
South Atlantic 17,823, 151| 12.9 | 38.8° 2,137 2,863); 25,421) 0.093 489 , 270 l od 12.51 9.08 9.06) 7 38 er 
Delaware 266,505) 11.8 | 52.3° 0 298} 0.152) 13.500| 6.92)| 0.26] 0.24) 0.22) 0.20 48 85) 53 
Maryland 1,821,244) 11.6 59.3 271 405|| 1,441) 0.146 58,027, 5.86 1.80 1.72 1.72 1.09 53) 21 53 
Dist. of Columbia 663,001! 36.2 |100.0 2 255)| 52 0.870 15,433) 257 20) 0.10 0.13 0.18 0.01 90 | 90 
Virginia 2,677,773) 10.6 35.3° || 184 421|} 4,435 9.110) 68,723 1.71) 1.70 1.27; 1.54 1.99 43 164| 56 
West Virginia 1,901,974, 10.0 | 28.1 || 101 627|| 4,094) 0.165) 46,537) 1. 0.95) 0.97) 0.87) 93 71 172| 93 
North Carolina 3,571,623) 12.7 | 27.3° || 709 480|| 4,826) 0.099 $1,068} 1.67), 3.42] 2.19] 2.21) 0.58) 25 95 28 
South Carolina 1, 890, 804 93 245° 516 138]; 3,533 0.114 44,142 1.44 1.61 0.95 0 69) 0.35)) 22 24 22 
* Georgia 3,123,723 7.4 | 34.4° 340 141}) 6,622 0.111 85,520 1.44 2.00 1.19 1. 15) 0.90)) 18 116 41 
Florida 1,807,414) 29.2 | 55.1° 14 364 5,353} 0.092 76,320 30) 6.67 0.42} 0.48) 0.33) 81 173 148 
| 
E. South Central || 10,778,225} 9.0 | 29.4° 1,367 17,116, 0.095 243,615 1 35| 4.54) 3.20) 3 36| 4.28) 
Kentucky 2,845,627) 8.8 | 29.8 111 257]| 3,872) 0.096 69'629} 1.72\| 0.80) 0.68} 0.76) 0.96! 105 105 
‘ Tennessee 2,915,841) 11.4 35. 2° 512 195|| 3,862) 0.093 64,039 1.54) 1. 67 1.21; 1.30 1.78 82! 44 65 
. Alabama 2,832,961 7.1 30.2° 743 255)| 5,302 0. 103) 54,947 1.07 1 48) 1.01 1.00 0.85 53| 50 52 
Mississippi 2, 183,796 8.7 19. 8° 0 49}; 4,080 0.087 55,000 1.19 0.59) 0.30 0.30 0.69 52 27 36 
W. South Central 13,064,525, 7.3 | 39.8° 153} 1, 752|| 33,089) 0.083) 576,267) 1.44 3 33| 2.63) 3.37) 13.28) 
ian Arkansas 1,949,387) 5.1 | 22.2° 67 74 4,714) 0.089 60,535} 1.14) 0.46) 0.27) 0.27) O41 133 44 106 
J Louisiana 2,363,880) 12.5 41.5° 0 375 4,847 0.107 84,475 1. 86) 0.90) 0.61) 0.84 2.30) 65 43 62 
Oklahoma 2,336,434) —2.5 | 37.6° 2 6,389] 0.165} 95,790} 2.46)| 0.36) 0.34) 0.42) 1.73) 139) 156 
Texas 6,414,824) 10.1 45.4° 4 987|| 17,139) 0.065) 335 467| 1.28 1.61 1.41 1.84 8 84) 127 143 135 
Mountain 4,150,008) 12.1 42.7° 1,584 s0s|| 24,786) 0.029 204 , 936 0.24 0.88 0.89 1.12 1 32|| 
‘all Montana | 559, 456 4.1 | 37.8° 321 12 5, 235) 0.036 44,480 0.31 0. 12) 0.13 0.16 0. 13)) o4 234 98 
Idaho 524,873) 17.9 | 33.7° 257 0.8 3,231) 0.038) 30,000) 0.35 0.14} 0.14) 0.13} 7 99 85 
ee Wyoming 250,742) 11.2 | 37.3° 49 34 2,009} 0.023) 18,090, 0.19 0.04, 0.05) 0.06) 6.33 106) 224 Lid 
a Colorado 1,123,206, 84 | 52.6° 66 211 5,120} 0.049 30,636, 0.30 0.30} 0.31) 0.37) 071 122 122 
New Mexico 531.818; 25.6 33.2° ] 0.9 92 2,907 0 024) 28 488 0.23 0.04) 0. 03) 0.04 0. 06)) 62 259 205 
Arizona 499,261) 14.6 | 34.8° 293] 2,193} 0.020 24,000) 0.21 0.08} 0.08) 0.13) 0.05)) 207 207 
Utah 550,310) 8.4 | 55.5° 92) 60 2,220; 0.027 21,204) 0.26 0.15) 0.13) 0.18} 0.02) 170 174 171 
| Nevada... 110,247; 21.1 | 39.3° 504) 1,871) 017) 8,038 | 0.01) 0.02) 0.05) 88 187 143 
| 
Paeific 9,733,262) 18.8 | 65.3 | 2,621 1,485 17,719 0.056 456, 7! 1.44) 5.45 6.17 6 4s) 9.08] : 
1? Washington 1,736,191) 1.1 | 53.1 | 800 219 5.938, 0.089 84, 150 1. 26 1.15) 1.30 1. 16 1.17 22 112 41 
Oregon 1,089,684, 14.2 | 48.8 || 279 179 3,646) 0.039) 62,749, 0.66 0.81, 0.85) 0.70) 0.33 10 29 13 
a. California 6,907,387) 21.7 71.0 1,543 1,088 8,135 0.052} 309,855 1.98 3.49 4.02 4.62 7.58 128) 150 133 
% tBureat of Census, U.S. Dept. of Commerce, Series P-3, No. 7, Jan, 18, 1941. Calculated on basis of land area of eac h state. 
7 ae ae 2 Largely In towns, villages, ete having 2) population or more From U.S. Public Roads Adm.. as of Dec. 31, 1939. Figures for New 
A Keres Federal ower Comm reliminary as of Oct 1940, Includes cen Hampshire, Ohio, Illinois, Michigan, lowa Delaware, Montana, and 
tral stations, muni railway an ther for plants operated both by California include a relatively small number of buses 
“ te 1 by combination of two or more types. Does 7 Census of Manufactures, 1959 
nelu that wen by internal combustion engines *Censux of Manufactures, 1937 Process industry percentages calcu- 
om \ t vis, Includes miles of single track operated lated on basis of value of product 
f rig of-Way ‘ass I. Il. and IIl, of steam railways, exclu *S. Geological Survey, Water Supply Paper No. 658. 
switching and terminal companies * Denotes an increase in percent urban population, 1e0-1940. 
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Choosing Plant Locality and Site 


FTER selection of the area, de- 

seribed elsewhere in this issue, 
there remains the task of selecting 
the locality. What factors are in- 
volved and what are the best ways 
of reducing these, many of which 
are intangible, to the nearest approx- 
imation of a weighted average? Cer- 
tain of the more important factors, 
necessarily generalized, will now be 
listed. 

Raw Materials—Weight given to 
this factor is determined by the type 
and quantity of chemicals produced. 
For those which require large quan- 
tities of expensive raw materials, 
plants should be located, all other 
factors being equal, as near as pos- 
sible to the source of raw materials. 
Investigations should inelude quality, 
quantity and reserves of raw mate- 
rials; proximity to consuming plant; 
competitive materials; availability 
under unusual conditions; relative 
transportation cost of raw materials 
in, versus finished products out. If 
the raw material to finished product 
weight factor is high, special con- 
sideration should be given to relative 
transportation costs. 

Market—Since specialty products 
are often sold directly, plants pro- 
ducing such chemicals are generally 
located near centers of markets. 
Items such as high freight costs and 
competitive market conditions enter 
into the question, as well as size and 
value of the market; probable future 
volume and value; economy of the 
area as a whole; and distribution 
and sales costs. In some instances, 
chemical plants have been located 
near a single existing market, such 
as the location of a plant for carbon 
bisulphide alongside a viscose rayon 
plant and for sulphurie acid at a 
petroleum refinery. 

Wide variation in market within a 
relatively small area is shown by the 
lime industry. In 1939, about 32 
percent of all lime produced in 
West Virginia was shipped to metal- 
lurgical mills and 5 percent to 
agricultural uses, while in neighbor- 
ing Virginia, metallurgy took 17 per- 
cent and agriculture 18 percent of 
the total. The lime industry is an 
extreme case of the influence of lo- 
ealized markets, as actually metal- 
lurgy took 18 percent and agriculture 
over 8 percent of the total for the 
year. 

Transportation — Transportation 
costs on raw materials and finished 
products is probably the second or 
third largest single cost item for 
products of the chemical process in- 


dustries. Transportation may be by 
rail, water, motor truck, or by a 
combination of these, the deciding 
factors being availability and rela- 
tive costs of the different services. 
Items under rail transportation in- 
elude freight rates and competition 
among railroads; earload lot and 
less-than-carload lot rates; tram ear 
or ferry ear service; sidings, includ- 
ing cost of construction and main- 
tenance; and switching charges. In 
general, areas near large cities offer 
the best rail conveniences. 

Some of the problems of water 
transportation are those of wharves 
and docks; availability of barges or 
steamship lines; dock loading and 
unloading facilities or installation 
cost of such equipment; water rates 
of boat-load versus less-than-boat 
load lots. 

Under motor transportation are 
ineluded such items as proximity and 
condition of highways; availability 
and reliability of trucking services; 
purchase, operating and maintenance 
costs on truck fleets; average distance 
and time of haul; need for speed of 
deliverv; and garage facilities. 

As charges for transportation are 
large items in the cost of cement, it 
is interesting that during 1939 ship- 
ments of portland cement from mills 
in the United States by truck were 
13.4 pereent, by railroad 79.9 per- 
cent, by boat 2.1 percent and by 
unidentified methods 4.6 percent of 
total shipments. 

Labor—Labor problems are often 
given considerable attention, vet for 
the chemical industry as a whole, 
wages for 1939 amounted to only 
10.6 percent of the value of products. 
There is often a tendency to over- 
rate importance of factors which in- 
erease labor rates and direct labor 
costs, and to under-rate such in- 
tangible factors as quality of labor, 
labor turnover, and loss from ab- 
sence. For instance, if labor costs 
amount to 10 percent of the total 
eost, then an increase of 10 percent 
in direct labor expense (which, after 
all, is considerable) would increase 
eost of the product only 1 percent. 
High labor turnover alone ean more 
than offset direct savings from cheap 
labor rates. 

In surveying labor conditions in a 
locality, some of the factors to be 
considered are: type, quality and 
diversity of labor; general intelli- 
gence; availability; prevalent na- 
tionality; wage scales; ratio of 
skilled to unskilled; union organiza- 
tion; turnover rate for the com- 


CHEMICAL & METALLURGICAL ENGINEERING e MAY 1941 e 


munity; hours of work and wages 
per hour as compared to other 
nearby industries. These factors 
should be considered in relationship 
to the type of products to be pro- 
duced, yearly production rate, and 
normal labor costs per unit of pro- 
duction. 

Most chemical plants pay higher 
rates than other industries in a lo- 
eality, but if the reverse proves to 
be true, labor turnover will be in- 
creased and labor costs correspond- 
ingly raised. As of December 1940, 
chemical industry was paying an 
average wage rate of 81.6¢ per hr. as 
compared to 96.8¢ per hr. for petro- 
leum refineries, and 68.3¢ per hr. for 
all industry. Although chemical labor 
is not heavily unionized, it might be 
wise for chemical manufacturers to 
avoid loealities in which unions are 
particularly strong. 

Water Supply—Water in chemical 
industry may be divided into three 
uses: (a) for steam or power gen- 
eration; (b) for processing; (ce) for 
cooling. It is first necessary to de- 
termine Which of these factors has 
the most relative importance. A 
plant requiring large amounts of 
water for steam generation with 
relatively small amounts for proc- 
essing or cooling may require a dif- 
ferent type of water from a plant, 
such as a petroleum refinery, in 
which water is used primarily for 
cooling purposes. Water for boilers 
should be as free from impurities as 
possible in order to minimize purifi- 
‘ation costs and boiler troubles. 
Processing water should be fairly low 
in impurities unless the finished 
product is of low grade. For phar- 
maceutieal and reagent-grade chemi- 
cals, purity of the water is of utmost 
importance. Well water is usually 
good for cooling purposes because 
of its uniformly low temperature in 
both summer and winter. 

The following factors should be 


Industrial Electric Service—Typical Net 


Monthly Bills* 
300 1,000 
Kilowatts Kilowatts 


60,000 120,000 200,000 400,000 
Kwh. Kwh. Kwh. Kwh. 


————Cents per Kwh. 
1.70 1.24 1.48 1.06 
96 71 93 
Chester, Pa... 1.35 .93 1.20 86 
1.47 1.05 1,22 85 
Los Angeles........ 77 69 
Lynn, Mass........ 1.68 1.60 1.63 1.57 
Nashville.......... 1.25 83 1.04 69 
Brooklyn, N. Y..... 1.94 1.48 1.61 1.15 
Niagara Falls... ... 96 1.23 
1.73 1.27 1.49 1.09 
eee 1.44 1.01 1.34 96 
65 48 54 42 
Trenton, N. J...... 1.77 1.21 1.53 1.07 
Youngstown....... 1.70 1.24 1.48 1.06 


* Federal Power Commission, as of Jan. 1, 1941. 
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given consideration in choice of 
water: type available versus type for 
which there will be greatest demand; 
amount and dependability of sup- 
ply; type and amount of suspended 
and dissolved matter; seasonal varia- 
tions in quantity and quality; alter- 
nate sources of supply; temperature 
(for cooling purposes) ; cost of pur- 
chasing versus cost of purification; 
installation, maintenance and han- 
dling costs. Industries in which 
quality of water is of primary im- 
portance are those of titanium pig- 
ment, paper and rayon manufacture. 

Power and Fuel—Power may be a 
most important factor in determin- 
ing location of a chemical plant, 
especially for electro-chemical indus- 
tries, as borne out by the fact that 
these plants have segregated in areas 
of abundant and cheap power. How- 
ever, for mest chemical processes, 
power is not one of the three or four 
major cost factors, the purchased 
electric energy for the chemical in- 
dustry proper for 1937 being only 
2.9 percent of the value of the prod- 
ucts. There has been a tendency to 
overemphasize the influence of power 
costs on almost all type of chemical 
products. As an illustration, a plant 
producing synthetic phenol by the 
sulphonation process uses approxi- 
mately 80 kwh. per ton of product 
phenol. Power for this at Tacoma 
will cost $0.34 and at Lynn, Mass. 
$1.26 per ton of phenol. And yet 
this maximum differential of $0.92 
per ton actually amounts to less than 
one-half of one percent of the value 
of the product. An increase in cost 
of benzol raw material of less than 
one-sixteenth of one cent per Ib. 
would more than offset this power 
differential, as would also a de- 
ereased yield of 0.3 percent on 
benzol or a labor rate increase of 
14¢ per hr. 

If electric power is a major factor, 
the next consideration is whether 
this power should be generated at 
the plant, purchased, or part gener- 
ated and part purchased. A fair-sized 
chemical plant should be able to pur- 
chase power at about 8-10 
kwh. If large amounts 
of steam in proportion to power re- 
quirements are available, then it may 
be cheaper for the plant to generate 
its own power, and in some cases 
this can be done for 6-8 mills per 
kwh. with steam at 30-40¢ per 
1,000 lb. Small plant power genera- 
tion by diesel engines has also im- 
proved technique and lowered costs 
in recent years. Generating power 
ean be troublesome, and if the cost 
is on the borderline, it may be best 


electric 
mills per 


to purchase and let the power com- 
pany have the worries. 

Fuels usually available for chemi- 
eal industries include coal, gas, coke, 
electricity and oil, of which gas and 
oil are most commonly used for 
processing since they permit greater 
flexibility of control. This is prob- 
ably almost as important with chem- 
ical industries as cost of the fuel per 
unit heat value. 

Taxes—Under this item belong 
state and county taxes. As state 
taxes are probably the largest single 
tax item, this may be an influencing 
factor, especially as certain states 
have reputations for charging ex- 
orbitant rates. The tax item for 
chemical industries, however, is usu- 
ally a relatively small proportion of 
the total cost. It can usually be re- 
duced to cost per unit of product 
and thus taxes for several localities 
or states can be compared directly. 
State or county taxes become signifi- 
cant when investment capital is rela- 
tively large and production capacity 
relatively small. 

Climate—Although its influence 
vannot be denied, it is doubtful if 
climate alone is often a deciding 
factor. At times it may be of influ- 
ence. For example, extremes in tem- 
perature, precipitation, humidity, 
snowfall and seasonal variations are 
to be avoided, not so much because 
they influence processing, but be- 
cause they may affect adversely labor 
conditions, such as illnesses, absences 
from work, and general efficiency. 
In special eases climate can have an 
effect on mate- 
rials out-of-doors. 


adverse storage of 


CHOOSING THE SITE 


After decision has been reached 
as to area and locality of the pro- 
posed plant, then the question of site 
comes to the foreground. Probably 
more errors are made at this stage 
than at the other two, primarily be- 
evaluation is on a less 
exact and competition by 
municipalities may confuse the issue. 
Misjudgment in this respect may 
offset advantages derived from favor- 
able decisions on area and loeality. 

Transportation—This problem is 
of vital importance in selecting plant 
If the railroad is to be the main 
movement, a site should 
be selected that is near a 
trunk line with a siding, or so lo- 
eated that a siding can be built 
easily and cheaply. Cities and subur- 
ban areas usually have the advantage 
over the country in this respect as 
they have a larger concentration of 
railroads, which insures better and 


cause site 
basis 


site. 
source of 


located 
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quicker service, advantageous freight 
schedules, lower rates, quicker switeh- 
ing and spotting services, and gen- 
erally more eflicient service in all 
respects. The cost of switching must 
be considered, especially if it is not 
absorbed by the railroad taking the 
longest haul. 

If water transportation is involved, 
then selection of site would be largely 
determined by such factors as loca- 
tion and condition of wharves and 
docks, loading and unloading faceili- 
ties, and accommodations for barges 
or steamships. 

Availability of through highways 
is a factor to be considered in motor 
transportation. The problem of quick 


This plant has 
transportation facilities 


good water and rail 


truck service or, if the fleet is com- 
pany-owned, garage and maintenance 
service, must Subur- 
ban areas usually offer advantages 
of good trueking service and at the 
same time avoid the disadvantage of 
traffic problems. Motor trucks are 
of particular value on relatively short 
hauls (up to 100-150 miles), in eases 
where quick delivery is essential, or 
where small and prompt 
deliveries are important. 


be considered. 


in cases 


Labor—Labor conditions vary con- 
siderably within areas and localities 
and also within communities. After 
the general type of labor has been 
determined in relation to demands of 
the plant, certain labor contingencies 
must be given consideration. These 
inelude such problems as transporta- 
tion facilities to and from work; 
quality and quantity of housing 
facilities; parking lots; provisions 
for lunches and meals; recreational 
and cultural conditions. These items 
are influential on such labor aspects 
as turnover, general efficiency and 


absences. They are particularly im- 
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portant for higher types of labor and 
for salaried employees. 

Taxes and Insurance—In general, 
large cities have higher property 
values, taxes, fire and insurance rates 
and bases of assessments than sub- 
urban or country sites. Existing tax 
rates are probably not as important 
as trends, and it is of considerable 
importance to estimate future tax 
rates. Factors in making determina- 
tion of these items are: politicians 
and their influence in the com- 
munity; zoning boards and their gen- 
eral attitude; general economic 
condition of the community; general 
status and trend of the community 
as a whole. Detailed investigations 


Water supply and lack of congestion 
are of major importance 


should be made through personal 
contact with other manufacturers in 
the locality. Chambers of commerce 
and local boards are helpful but may 
be unreliable insofar as they may, 
for civie reasons, misrepresent actual 
conditions. Bad streets, searcity of 
schools, and general poverty usually 
indicate that tax rates must be in- 
creased in the future if the com- 
munity is to progress. Boom towns 
are avoided for obvious reasons. 
Atmospheric | Conditions—Under 
special conditions, this factor should 
be given serious consideration. For 
instance, for pharmaceutical prod- 
ucts a site should be selected which 
will be free from excessive air-borne 
contamination, sueh as dust, smoke 
and fumes from nearby factories. 
Air-borne cinder dust ean, on windy 


days, contaminate the atmosphere 


for miles and cause considerable 
trouble in the manufacture of prod- 
uets requiring low iron content. In 
one case, a manufacturer of phar- 
maceuticals almost decided to loeate 
a new plant very near a mixing 


plant for arsenate insecticides. Ob- 
viously this might have been ruinous. 

Community Attitude—This factor 
ean be of considerable importance, 
especially if the community is un- 
usually receptive or unusually an- 
tagonistic toward the industry. If 
the attitude is antagonistic, the 
chemical manufacturer may find 
himself constantly harassed by new 
legislation and lawsuits, and may 
even be foreed to close down his 
plant or to go to expensive lengths 
to reduce fumes, odors and waste 
products to an absolute minimum. 
Tax rates may also be increased ab- 
normally, and unfavorable zoning 
ordinances passed. If the attitude is 
very favorable to the new enterprise, 
special inducements may be offered, 
such as free land, tax exemptions 
for a number of years, or free un- 
oceupied buildings. These induce- 
ments should not be considered too 
favorably before an exact analysis 
of all other factors has been made. 
One rayon manufacturer turned 
down a free site worth $50,000 be- 
-ause other factors were unfavorable. 
Amortization of the $50,000 proved 
to be negligible in product cost as 
compared to that of a total invest- 
ment in excess of $2,000,000. 

Initial Cost—This item includes 
initial cost of land, improvement of 
existing buildings, sewerage and 
drainage work, waste disposal ex- 
penses, and other incidentals. Such 
items, although important if eapital 
is limited, are often given undue 
relative weight. Depreciation on 
these items, especially if production 
capacity is large, has a small influ- 
ence on unit cost. If production 
capacity is small or if total cost of 
the product is abnormally low, then 
the differential between interest on 
a low versus a high fixed capital in- 
vestment may be a site-determinant. 

Fumes and Waste Disposal—Odors, 
fumes, excessive noise, stream con- 
tamination, odors from incineration 
of refuse, contamination of municipal 
water supply or wells, ete., should 
be considered, especially if the site 
is near a center of population or an 
intensive farming region. The psy- 
chological and not neeessarily the 
actual nuisance value of some of 
these factors may be the primary 
consideration. If waste disposal is 
a problem then it is necessary to 
determine if sueh disposal will be 
by stream or by settling basin and 
treatment plant. In the latter case, 
soil seepage, development of odors, 
and contamination of water supply 
enter into the picture. Of vital im- 
portance is the general directional 
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growth of the community, especially 
ot residential and recreational areas. 
Failure to evaluate properly these 
trends may later necessitate removal 
of the plant. Chemical plants as a 
rule are highly susceptible to publie 
criticism for odor and fume dis- 
charges. 

Safety Measures—Under this head 
belong such items as danger from 
floods and landslides, fire hazards, 
explosions, sanitation and accidents. 
Chemical plants, such as solvent re- 
covery units, which may be highly 
susceptible to fire hazards should 
avoid congested areas, while those 
susceptible to explosions should make 
utmost plans for safety in regard to 
employees and to the community as 
a whole. 

Topographic and Soil Conditions 
—-Topographie conditions (such as 
land contour) may be a factor in 
site choice, but soil conditions are 
usually more important. To be con- 
sidered in this respect are rock-bed 
conditions, type of drainage and cost 
of necessary foundations. Failure to 
give proper consideration to these 
factors may necessitate extensive 
piling or blasting operations and so 
increase the cost of foundations that 
the project has to be abandoned. 

Public Conveniences—Under this 
are such factors as municipal fire 
protection, water supply, gas and 
electricity, quality of police pro- 
tection, banking facilities, ete. Most 
chemical manufacturers, with the ex- 
ception of specialty concerns, are 
not influenced considerably by such 
factors. 


CONCLUSIONS 


Choice of plant location in respect 
to locality as well as site should be 
decided only after careful and un- 
biased inspection of all possible in- 
fluencing factors. And _ these, if 
possible, should all be reduced to a 
basis of their cost on the final prod- 
uct. However, many of the more 
important items are so highly in- 
tangible that their influence can only 
be decided by opinion. And it is 
probably in this respect that most 
errors of selection are made. Before 
the final decision is made, the four 
or five most favorable sites should 
be balanced against each other with 
all advantages and disadvantages 
listed in concise form with no opin- 
ions inserted. These should then be 
diseussed by executives of the com- 
pany and other responsible persons. 


For an up-to-date bibliography on plant 
location, see pp. 121-122 of this issue. 
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PROCESS PLANT LAYOUT AND DESIGN 


1941 Aspects of Plant Design 
And Process Layout 


ROLAND WOODWARD 
Chemical Engineer, Wilmington, Del. 


In this double-barreled article the author first discusses the special 
problems of plant design under 1941 conditions, then goes at con- 
siderable length into the development of the equipment layout, and 
the fitting of it to the building. An existing building usually demands 
compromises, but a new building can be cut to fit the process. 


I. Plant Design for 


epee favoring the selection 
of a site for a new plant re- 
main largely the same in 1941 as 
they were before the emergency pro- 
gram for national defense was form- 
ulated. These include a _ plentiful 
supply of raw materials at reason- 
able cost; a satisfactory market 
within economical transportation 
radius; ample supplies of the right 
kind of labor, fuel and power at 
satisfactory costs; and other factors 
that enter the picture, each of an 
importance varying with the type 
of industry under consideration. 
The spirit which apparently perme- 
ated the planning some of the de- 
fense plants, that is, “get something 
going,” should not be allowed to 
control the design and construction 
of privately owned plants, which 
must be pointed at peace-time op- 
eration. Today, even more care- 
ful studies than usual should be 
made of the details of the process 
under consideration before making 
binding decisions. Particular thought 
must be given to the conditions that 
will probably exist during the first 
years after peace is declared. 
Orderly and economic development 
of a process requires more time than 
most directors of operations are 
willing to allow for it. It has been 
proven time and again that feverish 
activity in an effort to speed up de- 
velopment results in much waste mo- 
tion, which usually can be avoided 
if time is taken to allow the results 
obtained in one step to “ripen” be- 
fore proceeding with the next. Ap- 
parently satisfactory results, ob- 


90—5 


1941 and the Future 


tained readily, should be viewed with 
suspicion until they are definitely 
proven after a large number of re- 
peated runs of varying size. 

There are “bugs” in every new 
process which must be eliminated 
so far as humanly possible before 
translation into large seale opera- 
tion. At every step one must ques- 
tion the apparently simple engineer- 
ing problem of “blowing up” the 
details of the pilot plant to full sized 
equipment. Furthermore, the fact 
that a given operation has always 
been performed in a certain way 
should be good cause to investigate 
other ways—for the results are apt 
to be surprising. 

It often happens that research in 
apparently unrelated fields has al- 
ready brought to light information 
with considerable bearing on the 
problem at hand. It is easy to miss 
such information when one’s en- 
deavors are confined to a single field 
of investigation. The same applies 
to the synthesis of the many pieces 
of effort required to produce an 
orderly engineering project. And 
the outside viewpoint—not too close 
to the trees to see the forest—can 
ask some penetrating questions which 
should be provocative of stimulating 
thought. 

It may be found that details of 
operations ean be simplified when 
maximum production is paramount, 
as it is today, without material detri- 
ment to the quality of the product. 
This might come about, for instance, 
through a careful study of when 
and where to take the least number 


of test samples, and still give a 
product of the quality desired. Not 
only could routine laboratory work 
be reduced, but also unnecessary 
openings and connections on the 
equipment could be eliminated. 

Or again, a more extensive use of 
automatic or even semi-automatic 
controls might lead to simplification, 
an end which deserves particular at- 
tention on account of the scarcity 
and high cost of the right kind of 
labor. Possible improvement in uni- 
formity of the product at the same 
or even at lower cost may follow. A 
study of the opportunities in more 
extensive use of materials handling 
equipment is a similar idea. 

Labor requirements in most chem- 
ical plants are small when compared 
to many other industries. Those of 
the supervisory foree prefer- 
ably men with some training in chem- 
istry and chemical engineering. It 
has been found that men so equipped 
are better fitted for the job, even 
though it may be necessary to pay 
them more. However, that part of 
the work requiring semi-skilled labor 
ean usually be learned by any rea- 
sonably intelligent man in a short 
time. The use of automatic and 
semi-automatic controls can serve not 
only as a check on what he does 
but also to relieve him of some of 
the manual work of operation. Thus 
his job becomes chiefly one of check- 
ing up to see that all goes as it 
should. 

Those concerns not involved in na- 
tional defense work should take care 
in planning increases to plant facili- 
ties at this time, to construct only 
those parts of the whole plan for the 
future that are vitally needed now. 
This is because, with the present rush 
to build plants for national defense, 
not only are construction costs higher 
than in normal times, but construe- 
tion materials for both buildings and 
equipment are difficult to obtain. 

Assuming that it will be several 
years, at least, before all nations are 
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again at peace, it is evident that 
after the present defense plant con- 
struction rush, the big problem for 
these plants will be one of opera- 
tion. Consequently, materials of con- 
struction may not then be so dear 
and it may be possible for con- 
cerns engaged primarily in the pro- 
duction of materials for everyday 
consumption to carry out moderniza- 
tion or expansion programs at more 
reasonable cost. 

Several of the factories now be- 
ing built for producing war ma- 
terials will be equipped with air con- 
ditioning. In addition to this fea- 
ture, many will also be provided 
with control of sueh working con- 
ditions as light, sound and even 
vibration. The rapidly spreading 
use of fluorescent lighting is an im- 
portant factor since this makes pos- 
sible glareless and shadowless arti- 
ficial daylight at all times and 
eliminates possible variation, charge- 
able to poor lighting, in the work 
done during the several shifts. Since 
such buildings have a minimum of 
windows and similar openings, they 
fit in well with any military scheme 
for blackouts. 

Concerns manufacturing pharma- 
ceuticals and other fine chemicals 
have already adopted this type of 
construction advantageously. Quite 
possibly a modified form may be 
suitable for those modern plants that 
must have windows for one reason 
or another. Controlled conditions, 
especially where there are consider- 
able numbers of workers involved, 
should be good business, not only in 
process improvements, but also in 
gains in employee efficiency and 
morale. 

For many operations that are 
largely mechanical in nature, instead 
of chemical, it can usually be shown 
that substantial savings in floor space 
ean be made with the windowless 
type of construction, with consequent 
reduction in plant investment. Con- 
trol of lighting, ventilation, tempera- 
ture, noise, and other conditions, per- 
mits an efficient layout of the several 
kinds of manufacturing equipment, 
in minimum space and all under one 
roof, since heat- and fume-producing 
equipments can be put in their logi- 
cal places in the flow line and pro- 
vided for according to their indi- 
vidual peculiarities. This applies to 
both single- and multi-story build- 
ings. 

In any plant layout, the cost of 
buildings is an item that must be 
kept as low as possible, consistent 
with requirements. There are, how- 
ever, exceptions in what might be 


termed the “promotional” class. 
Sometimes it is considered worth 
while to dress a plant up and make 
it into a show place, charging the 
difference to advertising. This prae- 


tice would seem to be justifiable only 
when the sales problem can be sim- 
plified in this way, as the case of a 
consumer-product plant, where the 
publie is admitted. 


II. Equipment Layout Phase of Plant Design 


required for a process 
consist essentially of places and 
equipment for the storage of the 
various materials used and produced, 
for carrying on the several opera- 
tions, and for moving the materials 
to and from the processing and stor- 
age places. Their design is predi- 
‘ated on the assumption that the 
usual services found in an existing 
establishment will be available, in- 
cluding steam and electrie power, 
water, fuel, sewers and waste dis- 
posal means, locker and wash rooms, 
maintenance shops, fire and police 
protection, communications, and so 
on. <A layout involving an entirely 
new site would require essentially 
all of these facilities, the design of 
which is a job of considerable magni- 
tude in itself. However, if the proe- 
ess under consideration is an addi- 
tion to an existing plant, it will be 
necessary only to make a study of 
present service facilities to ascertain 
just what increases are needed to 
take care of the new process. 

In order to reduce to a minimum 
the lengths of haulage between the 
places of storage and of processing, 
it is highly desirable to locate stor- 


No better example of “building the plant around the process” can be found than these tw 
views taken in the Everett, Wash., mill of the Pulp Div. of Weyerhaeuser Timber Co. Fo 
ease in assembly of the huge plates, the six 52 x 18 ft. digesters, shown at the left, wer 


age buildings, tanks, silos and ma- 
terials piles as near as possible to 
the several points of use in the pro- 
duction line. This scheme has the 
principal disadvantage that it may 
spread the storage area over con- 
siderable ground. However, when it 
is possible to arrange the processing 
facilities in the shape of a “U,” the 
several storage areas may be con- 
solidated into one, to serve for raw, 
intermediate, and finished materials, 
and thus simplify the problem of 
storekeeping. 

The housing of a given process de- 
pends, in part, on other things than 
the specific requirements of the proc- 
ess itself. The treatment will prob- 
ably be different, when a new build- 
ing is to be constructed, than when 
an existing building is to be adapted. 
If a new building is planned, it must 
first be decided whether it should be 
designed to house only the process 
under consideration, or whether it 
must be arranged to permit future 
expansion, or to meet the needs of 
several other processes which will 
probably not be altogether similar. 
But when an existing building is to 
be used, more or less “as is,” then 


erected outdoors, after which the concrete inclosure was built around them 
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the arrangement must be adapted 
to the structure, on a “give and take” 
basis. An important consideration, 
then, is the amount of alteration that 
will be permissible from the points 
of view of first cost and of ineon- 
venience to existing operations. 


THE “GUIDING PRINCIPLES” 


In planning a layout, whether for 
an old building or a new one, a 
study should be made of the possibili- 
ties for reasonable growth by ascer- 
taining the direetions in which 
growth is most likely. There should 
be a definite plan for the layout of 
the plant, one that will permit future 
changes of the layout to accommodate 


the growing needs of the several 
operations to be housed. A set of 


guiding principles for this layout 
should be drafted to enable the es- 
tablishment of an ideal, no matter 
what the actual conditions encoun- 
tered turn out to be. The determina- 
tion of just what these guiding prin- 
ciples are for any specific problem 
is a matter of fundamenta! im- 
portance. All phases of the prob- 
lem for the present, as well as the 
possibilities for the future, should 
be ineluded in order that nothing 
essential may be overlooked. Such 
principles will, of course, be only 
an ideal, but they will be something 
to aim at. 

For a specific problem let us as- 
sume that the guiding principles 
agreed upon are as follows: 

1. Simplification of equipment sizes 
and materials of construction, and the 


use of standard designs instead of 
special designs. These are cheaper in 
first cost, and cost less to maintain. 

2. Grouping of like operations so 


that one group of operators can tend 
to all equipment of the same kind. 

3. Interchangeability of use of like 
equipment so as to provide a maximum 
of flexibility. 

4. Type of equipment and its ar- 
rangement to be such as to permit any 
part or practically all of it to be re- 
piped in suitable fashion for use on 
other processes of a similar nature, 
without need for the re-location of 
any of the major pieces. 

5. Use of automatic and semi-auto- 
matic controls to be as extensive as an 
economic study shows possible (and a 
little farther, as well). This also ap- 
plies to the use of materials handling 
equipment, 

6. Since the proposed operations are 
non-hazardous and non-toxic, no special 
ventilation will be required, other than 
that ne essary for good working con- 
ditions. 


In making a layout, ample space 
should be assigned to each piece of 
equipment. Aecessibility is an im- 
portant factor and too often it is 
not given the attention that the main- 
tenance man thinks it should have. 


Instruments, both for indication and for control, not only check the performance 


of the operator but simplify his job and insure quality of the product. 


This 


instrument panel in Commercial Solvent’s new nitro-paraffin plant at Peoria, 
Il, tells an interesting story of automatic operation 


Generally when he gets a chance to 
look at the set-up, it is too late to do 
anything about it. 

Unless a process is well seasoned, 
it is not always possible to predict 
just how its various units may have 
to be changed in order to be in 
harmony with each other. This is 
especially true if the process is be- 
ing developed from pilot-plant-scale 


operation, as usually carried out, 
with equipment not specially de- 
signed for the process. It is well 


known that in chemical manufactur- 
ing, processes may be adopted which 
appear to be sound after a reason- 
able amount of investigation in the 
pilot-plant stage, yet frequently re- 
quire minor or even major changes 
before all parts are properly operat- 
ing together. 

It follows that it is likely to be 
extremely poor economy to fit the 
equipment layout too closely into a 
building. <A slightly larger building 
than appears necessary will cost lit- 
tle more than one which will just fit. 
The extra cost will indeed be small 
in comparison with the penalties that 
will be extracted if, in order to iron 
out the kinks, the building must be 
added to. 

In establishing a method for mak- 
ing plant layouts, it is helpful to 
apply the scheme of using a series 
of diagrams, each of which repre- 
sents a unit operation, and upon these 
to plan the details. A map of the 
site showing the relative elevations 
of the several parts is essential in 
order that best advantage may be 
taken of elevation differences. So 
with the “guiding principles” before 
us, we will proceed. 
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PROBLEM IN LAYOUT 


The operations that constitute our 
process are essentially a series of 
unit operations that may be carried 
on simultaneously. These include re- 
action, filtration, evaporation, erys- 
tallization, separation, 
others. 


drying, and 
Since these operations are 
repeated several times in the flow 
of materials, it should be possible 
to arrange the necessary equipment 
into groups of the same kinds. This 
sort of layout will make possible a 
division of operating labor so that 
one or two can be de- 
tailed to tend all equipment of a like 
nature. 

Thus, the reaction kettles will be 
placed side by side on 


operators 


a mezzanine, 
at right angles to the general flow, 
with their seale tanks elevated enough 
above them to permit gravity flow 
into the kettles. 
will be 


Operating controls 
located on this mezzanine. 
The process under consideration re- 
quires the addition of a filter aid as 
the last step in the reaction kettle 
and then the immediate filtration of 
the mixture. Under these condi- 
tions, the kettle can serve as a filter- 
press feed tank. 

However, sometimes it may be 
preferable to have the flow arranged 
so that a feed tank, of a design some- 
what less expensive than that of the 
kettle, can be utilized to reeeive the 
contents of the kettle at the end of 
the reaction. With such an ar- 
rangement, the filter aid will be 
added in the feed tank, and the ket- 
tle will be placed above the latter 
for gravity discharge. If, in order 
to conserve vertical space, they were 
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Despite the attractions of single-story structures for process plants, the prospect 
of putting gravity to work through multi-story construction should not be ignored 
in many types of process. Commercial Solvents has made good use of gravity 
in the new nitro-paraffin plant at Peoria, III. 


placed side by side, it would be 
necessary to discharge the kettle by 
blowing with an inert gas, by its own 
pressure, or by pumping. 

The closed type filter press and its 
pump will be located on the ground 
floor, the press cake to be freed of 
liquor by blowing with an inert gas. 
Hence the filtrate and the wash 
water tanks should be elevated to 
the mezzanine above, where control 
samples will be taken. The other 
pieces of equipment, including the 
evaporator, erystallizer, centrifugals 
or filters, dryer and packing equip- 
ment for the finished product will be 
arranged in a more or less similar 
manner. 

Some of the raw materials to be 
used in the proposed process are 
liquids and some are solids. Those 
liquid raw materials used in large 
volume will be stored in tanks located 
outside the building, adjacent to the 
railroad siding sinee they are re- 
ceived in tank-ear lots. Each tank 
or group of tanks containing one 
kind of material is to be connected 
to a motor-driven pump and the 
flow of material to the seale tanks 
on the operating floor is to be econ- 
trolled by “start-and-stop” motor- 
control buttons located near the seale 
tanks. This will enable the operator 
to fill his seale tank from storage as 
needed. Those liquid raw materials 
received in drums are to be stored 
either indoors, or out in the open 
(with or without a shed over them), 
depending on the physical proper- 
ties of the materials. Drums will be 
moved to point of use in a manner 
similar to that used for solid raw 
materials, as mentioned below. 


The solid raw materials are to be 
received in barrels and stored in the 
storehouse, a few barrels at a time 
being transported by platform-type 
industrial truck to a specially pro- 
vided area adjacent to the point of 
use. Platform seales are to be pro- 
vided for measuring out the required 
amount for a batch. 

Solid and liquid intermediates, if 
not too great in volume, will be 
stored in the operations buildings 
pending their further use in the 
process. Their entrance into the 
processing equipment will be accom- 
plished in ways similar to those used 
for the raw materials. However, 
any intermediates which are to be 
sold as such will be stored in suitable 
places elsewhere. 


VERTICAL ARRANGEMENT 


The relative levels of the several 
pieces of equipment and their acces- 
sories determine their placement. 
While gravity flow is usually prefer- 
able, it is not altogether necessary 
because liquids can be transported by 
blowing or by pumping, and solids 
‘an be moved by mechanical means. 
Gravity flow may be said to cost 
nothing to operate, whereas the vari- 
ous mechanical means of transporta- 
tion involve the first cost of the 
necessary equipment, the cost of 
operation and of maintenance. How- 
ever, gravity flow usually means a 
multi-story layout, whereas the fae- 
tors favoring a single-story plant 
may largely, if not entirely, com- 
pensate for the cost of mechanical 
transportation. 

Let us assume that there are avail- 
able buildings that might be suitable 
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for the process. Our problem now 
becomes one of applying the sche- 
matic materials-flow diagrams to 
these buildings and ascertaining: (1) 
what changes in equipment place- 
ment will be necessary; (2) what 
additional transportation facilities 
will be required; (3) the cost of the 
equipment; (4) what the alterations 
and additions to the buildings will 
eost; and (5) what the overall manu- 
facturing cost per unit of product 
will be. While this is being worked 
out, it will also be necessary, in or- 
der to make a comparison, to ascer- 
tain a similar cost per unit of prod- 
uct based on the construction of new 
facilities to suit the process. 

The use of existing buildings 
means, almost without exception, a 
compromise in layout, and usually 
additional labor to operate. Perhaps 
the only compensation for the use of 
an existing building lies in the fact 
that its partially amortized value 
may be low enough to permit making 
a reasonable number of alterations 
and thus keep operating costs within 
profitable limits. Indeed, if a build- 
ing is available which has any pros- 
pect at all of being made suitable, 
much sharpening of the peneil will 
be needed before the “powers that 
be” ean be converted to authorizing 
the construction of a new manutac- 
turing building. 

It goes almost without saying that 
a study should be made of the mutual 
compatibilities between operations in 
an existing plant, and those of the 
new process. This is true whether 
existing buildings are used, or new 
ones. For example, a process pro- 
dueing light-colored materials, espe- 
cially if they are to be sold on color 
specifications, should not be placed 
adjacent to one producing dust, waste 
gases or colored fly-ash, particularly 
if these materials had strong tine- 
torial properties. An exception, of 
course, is when the new process is 
to be housed in one of the modern, 
completely air-conditioned buildings. 

Therefore, a study of prevailing 
winds, especially of those in summer, 
ean be a matter of considerable im- 
portance in the choice of a suitable 
site and the placement of the build- 
ings thereon. The layout of pro- 
posed new facilities on a plot ad- 
jacent to an existing plant involves 
a study of all existing buildings in 
the vicinity and of the operations 
housed therein. 


CHOICE OF BUILDING TYPE 


If a new building is to be con- 
structed for a certain operation, a 
choice must be made between a verti- 
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cal arrangement of the equipment, 
a horizontal one, or a combination of 
the two. This latter is the usual 
ease. Assuming that a multi-story 
building is to be constructed for 
reasons of equipment arrangement, 
and not on account of cost of land, 
the question then arises as to whether 
it is to have solid floors extending 
from wall to wall, or whether they 
are to be of subway grating, or in 
the form of mezzanines extending 
part way from wall to wall with 
walkways between the different parts 
of each floor. This latter type 
has many advantages when used with 
equipment that requires several levels 
of platform for operating purposes. 


MEZZANINE CHARACTERISTICS 


A building having mezzanine floors 
requires a well-engineered installa- 
tion of heating. It is more expensive 
to heat, but it is cooler in summer 
and its overall cost is appreciably 
less than that of a solid-floor build- 
ing. It is a more satisfactory build- 
ing from an operating point of view 
in that the operators can move 
around in it more quickly and ean 
keep in communication with each 
other more easily. Usually it re- 
quires one or two less men, and it 
is of such internal construction that 
changes in or additions to the equip- 
ment can be made at lower cost than 
with solid floors. 

As for lighting, it has been estab- 


lished that the best possible type 
should be installed at all control 
points. The new fluoreseent lights 
are about all that could be desired. 
For many uses the white lamps are 
preferable to the “daylight” type. 
If a process is to be operated on a 
two- or three-shift basis, it has been 
found that good artificial lighting at 
the control points at all times is 
preferable to daylight part of the 
time and artificial light for the bal- 
ance. 


SERVICE FACILITIES 


Service facilities needed for the 
process under consideration consist 
of power in the form of steam, elee- 
tricity, and compressed air; treated 
water for process work; raw water 
for cooling purposes; process and 
sanitary waste disposal; maintenance 
facilities; police and fire protection; 
as well as locker rooms and toilets. 
Also required is intra-plant trans- 
portation and communications. Un- 
less the operations proposed are to 
be a considerable addition to those 
of the existing plant, present serv- 
ice facilities such as maintenance, 
communications, police and fire pro- 
tection, transportation, and waste 
disposal can be extended without 
much difficulty to inelude the new 
plant area. 

In meeting the additional require- 
ments of steam, electricity, sewers, 
air, treated and raw water, however, 


Few engineering offices in the process industries will ever be faced with a 
layout problem as complex as the one being solved here in the design of the 
Chrysler plant for 25-ton tanks. Nevertheless the idea is a good one and the 
automobile industry's layout board could well be adopted in other industries 


it may be necessary to make increases 
in the existing facilities such as will 
be much in excess of the quantities 
desired. For example, if the present 
steam demands, including peak loads, 
should be just about all the present 
boiler installation can handle, it is 
logical to add, not another boiler 
of just the proper size to handle 
the additional load, but one that at 
least matches the others now in use. 
Perhaps the new one will have a 
capacity two or three times the de- 
sired additional load and its installa- 
tion may demand an increase in fuel 
handling facilities out of all propor- 
tion to the additional steam load de- 
manded. 

The same idea applies to the other 
requirements, as well and the total 
cost of construction of the facilities 
for the new process should be pre- 
sented in such a manner as to sepa- 
rate the cost of the operating and 
storage facilities from that for the 
additional service facilities required. 


WASTE DISPOSAL 


Disposal of industrial wastes is a 
matter often requiring considerable 
study and ingenuity, as well as good, 
sound engineering. Wastes may be 
gaseous, liquid or solid. Gaseous 
wastes, if malodorous, are usually 
combustible and ean be disposed of 
by burning, but even this may not 
solve the problem entirely if, for ex- 
ample, sulphur dioxide is produced. 

Liquid wastes generally require 
treatment so as to precipitate most 
of the objectionable matter, or to 
make possible the skimming off of 
tars, oils, and other substances that 
rise to the surface. Often the effluent 
must be neutralized and oxygenated 
if it is to be turned into streams, 
so as to avoid the killing of fish. 
Combustible matter, either liquid or 
solid, is best disposed of by burn- 
ing, care being taken to insure proper 
disposal of any objectionable gases 
that may be formed. 

Solid wastes, such as sludges and 
filter-press cakes, can be transported 
“as is” to the dump, or after dilution 
with water can be pumped to a sludge 
pond. However, the leaching of 
solids by weathering, when so de- 
posited, is a part of the problem 
since the solution usually will find 
its way into a nearby brook. 

The foregoing has been presented 
to bring out the many factors enter- 
ing into the planning of a plant lay- 
out. It is impossible to go beyond 
general rules, however, and every 
project must be treated as an indi- 
vidual problem, having its own pe- 
culiarities to be solved. 
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How to Turn a Cornfield 


Into a Factory 


S. B. LINCOLN 


Lockwood Greene Engineers, Inc., New York, N. Y. 


After a plant site has been chosen, there are many problems that 
have to be solved before it is possible to go ahead with construction. 
Providing rail and highway connections, deciding on the location on 
the site, arranging for water supply, and sewage and waste disposal 
are things that are first on the engineer's list of “musts.” 


LANT DESIGN encompasses a great 

many problems outside those of 
the process, the location, the layout 
of equipment, and the construction 
of the buildings. With the trend 
toward decentralization, more and 
more companies are literally “moving 
to the country” to secure room for 
expansion, low land values and taxes, 
and new supplies of labor. Turning 
any site into the location of a new 
factory can provide a good many 
puzzling situations. Even more com- 
plex is likely to be the problem of 
handling a rural site. However, 
once the right cornfield has been de- 
cided upon, wonders can usually be 
accomplished within the space of a 
few months. 

When the search for a suitable site 
has narrowed down to the best two 
or three, it is time to open prelimi- 
nary discussions with groups that are 
able to supply the most reliable in- 
formation on all local conditions 
affecting the proposed plant. Rail- 
roads, power companies, local repre- 
sentatives of coal mines and natural 
gas producers, tax and highway au- 
thorities, and boards of health, are 
among these. Their assistance will 
be essential in securing the informa- 
tion needed in arriving at the final 
choice of the most suitable of the 
sites under consideration. 

Collecting Information—With the 
site selected all essential information 
should be gathered at the earliest 
possible moment. This includes eare- 
ful surveys to determine the boundary 
lines and the topography of the site, 
together with the exact location of all 
physical features, such as _ rivers, 
highways and railroad tracks, which 
may affect the layout. 

Usually both open test pits and 
borings will be required to determine 
the character of the underlying soil 
and its suitability for foundations. 
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In case of doubt it is always best 
to go deeper than may at first appear 
necessary. Often, layers of what first 
appear to be solid gravel will be 
found underlaid with quicksand, 
while in other cases, what is appar- 
ently soft rock will be perhaps only 
a foot thick, with layers of soft clay 
bereath. 

Flood Levels—In about 90 percent 
of all new plants located on virgin 
sites, the location will be in a river 
valley, since most wide stretches of 
level ground suitable for building 
large plants are so situated, while 
most trunk-line highways and rail- 
roads tend to follow river valleys. 
There are exceptions, of course, but 
not many. 

In connection with any new site, 
fullest information should be gath- 
ered on all previous flood levels, but 
even these must not be taken as safe 
levels. It can always rain harder and 
longer at any given spot than it ever 
did before. The height of the Mer- 
rimae River at Lawrence, Mass., in 
the 1936 flood, exceeded the previous 
90-year record by 10 ft. On August 
30, 1940, a flood at the plant of the 
American Enka Corp., near Ashe- 
ville, N. C., was considerably above 
any previously known flood for over 
100 vears. The rainfall in the moun- 
tain area immediately above the 
plant was close to 12 in. in 24 hours. 
Hence, if there is any latitude what- 
ever as to the height of setting the 
plant it is better to be safe than 
sorry. 

Locating the Plant on the Ground 
—After completing the surveys and 
topographical maps, it is possible to 
study fitting the plant on to the 
ground. It is assumed that by this 
time all physical features of the gen- 
eral plant layout will have been 
studied and that a tentative layout 
has been reached, fixing the desired 
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spacing and relative position of the 
different plant buildings and other 
features. 

Many factors enter into the deei- 
sion of how to fit the buildings on to 
the ground in the best manner. These 
include the provision of adequate 
space for such further extension as 
seems reasonably probable, the estab- 
lishing of floor grades for the various 
buildings, the provision of a layout 
served by transportation 
connections, the orientation of the 
buildings with respect to sunlight 
and ventilation, and the appearance 
of the plant from important high- 
ways and railroads. 

Railroad and Highway 
tions—Practically all plants will re- 
quire good railroad connections. 
While not absolutely necessary, many 
plants have succeeded in obtaining 
railroad connections from two sepa- 
rate lines. 

Railroad sidings should be laid out 
carefully before the building loea- 
tions have been finally fixed. All 
curves should be kept to a generous 
radius, with’ minimum grades for 
easy switching. If there are to be 
sidings in the yard on which ears will 
have to stand for long periods for 
loading or unloading, bypass tracks 
should be provided so that other 
switching need not be delayed. 

In general, floors of all buildings 
where material is handled in or out 
should be set at car floor level, a 
principle which also holds good for 
buildings receiving or shipping large 
quantities of material by truck. Cov- 
ered loading platforms will be found 
a great convenience and for most 
plants are well worth their 
Adequate paved roadways should be 
provided connecting all buildings in 
the yard with main highways. 

Water Supply—Most plants in the 
chemical industry require an ade- 
quate supply of clean, soft water, 
and many such plants also need 
ample cooling water, which ean be 
had at a considerable saving if ob- 
tainable directly out of the ground. 
Most plants taking water from rivers 
or surface streams will find it neces- 
sary to install pumping and filter 
plants. 

Sanitary Sewers—Plants built on 
new sites, away from established 
cities, will usually have to provide 
their own treatment for sanitary 
sewage before discharge to a stream. 
Modern methods of simple and eco- 
nomical treatment are available, 
which can readily be made satisfac- 
tory to the various health boards 
having jurisdiction. 

Factory Wastes—In the past many 
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When North American Rayon Corp. decided some time ago to locate at Elizabeth- 
ton, Tenn., near the plant of American Bemberg Corp. (in the background, upper 
view), problems such as those outlined here were faced before the ground was 
broken. Two stages in the metamorphosis from farm land to industrial plant are 
shown here, the first on Oct. 15 and the second the following May 1 


industrial plants set up adjoining 
rivers or streams have simply turned 
their wastes loose into the stream, 
without giving much thought to its 
effect on animal life and on other 
users. Now that there is a growing 
consciousness of the evils of stream 
pollution and an inereasing amount 
of legislation on the subject, new 
plants having waste products to dis 
charge will do well to investigate the 
subject thoroughly. It is a fair state- 
ment to say that almost any new 
plant having offensive wastes will, as 
a very minimum, have to set up a 
satisfactory sedimentation treatment 
to remove the larger part of the set- 
tleable material. Some plants will 
have to follow this by filtration for 
further removal of objectionable 
wastes. 

Fire Protection—In considering a 
new plant set-up the question of fire 
protection must be given study and 


most isolated plants will have to pro- 
vide their own facilities, entirely in- 
dependent of assistance from city or 
town fire departments. 

Submission of plans for Approval 

When the plans have been de- 
veloped to a point where they show 
most of the important information 
on layout and character of the plant, 
the time has come to submit them for 
discussion and approval to various 
authorities having jurisdiction over 
various plant features. Among these 
are: 

The fire insurance group having 
jurisdiction which should be consulted 
with regard to the type and extent of 
protection proposed for the plant. The 
larger insurance groups maintain ade- 
quate and competent engineering de- 
partments to render such service, and 
the fullest use should be made of these 
facilities. Decisions made at this time 
influence the insurance rates which 
will be set up for the plant and which 
will be a continuing source of expense 
thereafter. 
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In most states today will be found a 
state labor department. Many states 
have their own separate codes of prac- 
tice dealing with factory construction 
and operation. The minimum require- 
ments of such codes will usually be 
found to deal with the more elemen- 
tary items of exits and fire escapes, 
ventilation, toilets, locker and wash 
room facilities. In some of the more 
highly developed industrial states 
these codes will be found to cover a 
multitude of subjects dealing with 
the safety ef plant employees. In 
general, these boards are headed by 
conscientious, hard-working and cap- 
able officials and early consultation 
with them at the beginning of a project 
will be found advantageous. 

If the site of the plant is within 
the corporate limits of any city or 
town, it will be found that there will 
usually be several boards or depart- 
ments having jurisdiction over differ- 
ent features of the plant layout and 
equipment and that most of these will 
require the submission of plans, the 
filing of application blanks, plus pay- 
ment of a filing fee, and finally the 
issuing of official permits befere work 
ean be started. 


Other Features—Layout of a mod- 
ern industrial plant on a new site 
requires that provision be made for 
driveways, sidewalks, yard paving, 
loading platforms, fences around the 
property, parking space for automo- 
biles, coal storage space, space for 
oil tanks, chemical storage, ete. 

Building the Plant—Following the 
completion of working drawings and 
specifications for the various parts 
of the work and the securing of bids, 
contracts can be placed and actual 
construction and installation work 
‘an be pushed through to an early 
completion. If the project is one 
where the utmost speed is required, 
the structural steel drawings should 
be completed first and the steel pur- 
chased. Then the foundations ean be 
installed while steel is being fabri- 
‘ated so that it ean be ereeted imme- 
diately on arrival. Similarly, items 
of equipment requiring the longest 
time for delivery should be ordered 
first. 

A definite progress schedule should 
be made up at the beginning of the 
operation, based on definite guaran- 
tees of deliveries of structural ma- 
terials and plant equipment. Such a 
schedule should show all steps re- 
quired to put the plant into full 
operation, 

At all stages in the construction 
program close cooperation is neces- 
sary between the engineers and the 
management. Weekly job meetings, 
with representatives of all econtrac- 
tors present, are an excellent means 
of ironing out the inevitable delays 
and insuring the early arrival of the 
big day when the plant is finally 
ready to start. 
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BUILDING DESIGN AND CONSTRUCTION 


Structure Trends in Chemical 
And Process Plants 


HAROLD K. FERGUSON 


President, H. K. Ferguson Co., Cleveland. Ohio 


Structures for process industries plants are more often built around 
the process than in any other field. Usually the flow sheet calls 
for a single-story building, although this may be a high one so that 
equipment can be supported at varying levels. The author con- 
siders various building types and draws some conclusions regarding 
relative advantages, disadvantages and costs. 


to house chemical and 
process plants are probably more 
frequently governed by the type of 
equipment to be used in manufactur- 
ing than any other type of indus- 
trial building. In faet, in many in- 
stances the building becomes merely 
an inclosure to protect the process 
and the equipment involved from 
the weather. Still, there are eases 
where the structure is designed to 
support a very considerable amount 
of equipment at various levels within 
the building itself while, on the 
other hand, particularly where proe- 
ess and climate will permit, there 
is an inereasing tendeney to use 
process equipment and machinery of 
an outdoor or unhoused type. Such 
an installation is shown in Fig. 1, 
a view of the Westvaeco Chlorine 
Products Co.’s magnesite plant at 
Newark, Calif., where climate and 
process are both favorable to this 
kind of installation. 

Tt is interesting to note that this 
plant is of a very high type, housed 
in buildings framed with structural 
steel but covered mainly on roofs and 
sidewalls with galvanized iron, a 
comparatively inexpensive material 
which ean often be used where chem- 
ical reactions of a mild or non- 
corrosive type are to be considered. 

Early in the analysis of the types 
of structures to be used for any 
chemical or process plant is found 
the necessity for a decision between 
single- or multi-story design. Many 
plants with heavy equipment are of 
necessity of one story. In buildings 
of this sort the heavy tanks, kettles 
or other vessels may be earried di- 
rectly on the ground. In other cases 
where they must be elevated for 


gravity discharge or other reasons, 
it is still desirable to support them 
on structural or concrete members 
as close to the ground as possible. 

In general, it is usual to consider 
the single-story type of building as 
more desirable for chemical or proe- 
ess plants, unless high cost of real 
estate, the unavoidable necessity for 
location in congested areas, or other 
equally pressing reasons make it ad- 
visable to go to a multi-story strue- 
ture. 

In spite of this general rule, there 
are many types of process plants 
where multi-story buildings of rein- 
forced conerete or structural steel 
are preferred in order to use gravity 
distribution for materials in process 
after the immediate hoisting or pump- 
ing of raw materials to the upper 
stories. Sometimes this is best ac- 
complished with a high single-story 
building in which the equipment may 
be easeaded, but is supported on its 
own foundations, independent of the 
building. 

Industrial buildings ordinarily di- 
vide themselves into a few simple 
types about as follows: 

1. Flat-roof buildings may be 
either single- or multi-story and are 
often used where it is advisable to 
house a number of tanks or other 
vessels or equipment on or above 
the roof. While there are a good 
many flat-roof buildings in use in 
the chemical industry, as well as in 
many other manufacturing uses, it 
is usually advisable to eliminate traffic 
of any sort over roof surfaces in 
order to avoid possible mechanical 
damage or punctures which will re- 
sult in leaks. Many plant operators 
feel, too, that it is advisable to get 
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water and snow off the roofs as 
soon as possible and therefore fre- 
quently insist upon pitched roofs 
with fairly steep angles. 

2. Pitched-roof buildings may be 
of single- or multi-story design. In 
either case this type of roof is often 
combined with a monitor which may 
be designed to give additional in- 
terior daylighting in the building or 
to be equipped with louvres for ven- 
tilation. In many cases ventilated 
types of sash provide both ventila- 
tion and interior illumination. 

3. Sawtooth buildings are usually 
best located with the glass in the 
sawteeth facing directly north. This 
arrangement provides uniform in- 
terior lighting without direct sunlight 
and means that dark corners can be 
avoided anywhere inside the build- 
ing. However, the sawtooth type of 
structure is not a good ventilator, 
particularly in large areas where arti- 
ficial ventilation in some form or 
other is normally provided. 

If these three types of buildings 
are constructed of the same materials 
and with the same overhead clear- 
anees, it is probable that at this time 
their costs will be substantially equal, 
except that where a considerable ex- 
panse of wire glass is required in 
the sawtooth type because of the use 
of sloping instead of vertical glass in 
the sawteeth, the cost per square 
foot of the sawtooth building is 
likely to be a little in excess of the 
two other types. 

Any of the three types of build- 
ings may be built of timber, of 
structural steel or of concrete. In 
general, the wooden buildings are 
less expensive than those framed 
with structural steel. In most cases 
one-story structural steel buildings 
are less expensive than reinforced 
concrete structures for similar use. 
On the other hand, in certain types 
of multi-story structures, reinforeed 
concrete is more economical. In chem- 
ical and process buildings timber is 
sometimes undesirable because of its 
tendency to decay when alternately 
wet and dry. In the South, timber 
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cannot be used on or too near the 
ground because of intensive attacks 
by termites, and if kept in use too 
long, dry rot may set in to weaken 
the members of the structure. 
Where structural steel is used, par- 
in plants where corrosive 
released, the 


ticularly 
vapors or 
must be kept 
‘are and painting, 
easional inspection for 
Even in structures 
the reinforcing steel is properly pro- 
tected, corrosion may still be found. 
For example, so mild an acid liquid 
as vinegar will quickly eat away the 
surface of even the hardest of con- 
erete floors and attack the rest of 
the slab actively unless such damage 
is promptly repaired and kept under 
control. 

Structural steel is frequently the 
most desirable construction material 
because of the readiness with which 
long-span members can be used to 
provide clear areas and unobstructed 
where heavy 
runways or supports for heavy equip- 
ment are required. It is sometimes 
desirable to use a multi-story strue- 
ture with a structural steel 
work, either unprotected or 
proofed, with concrete floor 
This results in the 
with much smaller 
those of heavy reinforeed 
Such a design also makes it possible 
to cut through the floor slab readily 


gases are 


steel protected by 
proper with oe- 
corrosion. 


conerete where 


floor space, or erane 


frame- 

fire- 
slabs. 
columns 
than 
concrete. 


use of 
dimensions 


for changes in equipment arrange 
ment, without the undesirable possi- 


bility of interfering with important 
bands of reinforcing steel. 

One important chemical manutae- 
turer several years ago standardized 
on a strueture with steel columns, 
girders and floor beams. On 
he laid a floor slab of 3-in. dressed 
and matehed lumber covered with a 
waterproof membrane made of roof- 
ing materials. Above this he laid a 
2-in. slab of conerete to provide an 
operating floor surface for his equip 
ment. His considered opinion of this 
arrangement is that it results in the 
best possible combination of mate- 


these 


Fig. 1—The outdoor or unhoused type of plant is typified by the magnesia 
products works of Westvaco Chlorine Products Co., at Newark, Calif. 


rials for a 
surtace for 


hard and lasting wearing 
raffie, protection from 
moisture for the wood floor and above 
all, a slab through whieh large or 
small openings can readily be made 
in the event of changes in process 
equipment. 

In the choice of construction ma- 
terials, as well as in the type of 
structure itself, it is apparent that 
the advantages and disadvantages 
must be carefully weighed in order 
to provide proper and economical 
housing for plant equipment. Re- 
gardless of the type of structure, 
the question of exterior materials for 
roof and sidewalls has an important 
bearing on the cost of 
While 
briek or 
during recent 
corrugated similar ma- 
terial has found into build- 
ings for chemical and process plants. 
This material may be seen at the ex 
treme right of Fig. 2, showing of 
the Champion Paper & Fibre Co. 
plant at Houston, Texas. Here it 
is in use as a temporary end for a 
multi-story building, to provide for 
removal of the 


the building. 
plants still use 
conerete for exterior walls, 
good deal of 


most good 


years a 


asbestos or 


its wav 


quiek extension by 


Fig. 2—To facilitate future expansion of the Champion Fibre plant at Houston, 
Tex., a temporary building end was constructed of corrugated siding 


large sheets of corrugated material. 

Concrete per se is not regarded as 
a good material for exterior walls of 
buildings unless extreme care is used 


to make it very dense and water- 
proof. Even when this is done it is 
important that the exterior be pro- 
tected by regular painting with a 
properly selected exterior coating. 
This is necessary because of the 
tendency of concrete exposed to the 


elements to deteriorate gradually and 
even to erack or spall sufficiently to 
expose the reinforcing material. <A 
good many manufacturers have found 
to their surprise that the mainte- 
nance of supposedly permanent con- 
erete exteriors is a matter for serious 
consideration. 

Just as during the last war, when 
steel in any form was in great 
demand, there is at present a con- 
siderable tendency to revert either to 
earlier types of wood construe- 
tion for both framework and 
exteriors, or to use reinforced con- 
crete which requires materials more 
readily available, and less steel. The 
latter is becoming increasingly hard 
to get and it is probable that as this 
year progresses, this influence on 
building design will continue to grow 
in importance. The trend may be- 
come even more imperative if priori- 
ties and rationing are applied to 
structural steel, and to other build- 
ing materials using steel as a base. 

There is also an increasing tend- 
ency on the part of the designers of 
all plants including chemical and pro- 
industries, to design for a 
maximum of shop workmanship and 
a minimum of field effort. This is 
largely due to the fact that building 
labor in the field is becoming ever 
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Fig. 3—Corrugated asbestos board was used for the walls. and gypsum planks 
for the roof slab. in the plant of Southern Alkali Corp., Corpus Christi, Tex. 


higher in price while shop labor, 
although it also tends to increase 
in cost, is kept at lower levels, partly 
because of its greater regularity of 
employment as compared with field 
labor. 

While windowless and_ blackout 
plants are now being given serious 
consideration and oceasional use in 
certain types of defense industries, 
they have not as vet come into general 
use in process and chemical plants. 
The exception to this rule is where 
it is important to the process to 
maintain constant temperatures 
and /or humidities, or where air con- 
ditioning is essential for other rea- 
sons. Airplane and other types of 
defense manufacturing plants are 
now giving considerable emphasis to 
the blackout feature, which quite pos- 
sibly may presently extend itself to 
other types of industry, including 
chemical and process plants, as the 
pressure of the emergency increases. 

Ventilation in the entire process 
field is usually of prime importance. 
For this reason it is customary to 
design the structures to provide 
for sizable inlets for considerable 
amounts of fresh air, at or near the 
floor line, with proper methods of 
exhausting either by natural or arti- 
ficial means. 

Power plants usually play an im- 
portant part in chemical and process 
industries. Normally their best loca- 
tion is where prevailing winds will 
keep corrosive gases away from the 
operating equipment. Usually they 
are housed in non-combustible strue- 
tures arranged for easy extension. 
Such a power plant, as designed and 
built for the Southern Alkali Corp. 
at Corpus Christi, Texas, is shown in 


Fig. 3. The outside walls are of 
corrugated asbestos and the roof slab 
is of gypsum plank, which is becom- 
ing inereasingly useful for this 
purpose. 

Office buildings in chemical and 
process plants may be of almost any 
type which the owner of the plant 
desires. An interesting office build- 
ing development is shown in Fig. 4. 
In this, the Mission type of archi- 
tecture was used for a_ well-lighted 
and ventilated two-story office build- 
ing with single-story wings, built at 
the plant of the Southern Alkali 
Corp. The employees’ entrance is 
through an arch at the left, while the 
executive private offices are in the 
single-story wing at the right. Since 
construction, the grounds around this 
building have been decorated with 
shrubs and flowering plants so that 
it now presents an extremely attrac- 
tive appearance to the employees and 
the public. Incidentally, a consider- 
able amount of unhoused equipment 
is visible in the background. 

With process changes so frequent 
in chemical engineering industries on 
account of the development of new 
products, and improvements through 


research, some of the better in- 
formed and better financed manufac- 
turers are developing a new technique 
in the design of their structures. 
There is an increasing tendency to 
build easily extendible buildings with 
larger clearances, both laterally and 
vertically, than are required for the 
equipment as originally installed. 
Such structures, while not much more 
expensive than the buildings with 
much closer clearances which were 
formerly in favor, do allow for a 
considerable amount of rearrange- 
ment of equipment or increase in 
capacity of equipment. Ultimately 
they are found to be much more 
economical owing to the readiness with 
which changes may be made within 
the existing limits, often without 
alterations to the structure. 

Many of the larger manufacturers 
with processes substantially devel- 
oped, and operating on a volume 
basis, are using buildings of sturdy 
design with brick exteriors of a 
permanent nature. Other corpora- 
tions, doing a considerable amount 
of volume business, but with pro- 
cesses still under development or with 
the particular need for keeping more 
of their assets liquid, are inclined to 
use corrugated material for side walls 
and even wood for roof slabs in an 
effort to keep down the first cost. 

In conclusion, most of the preb- 
lems to be met in ordinary plant 
design are encountered in the chemi- 
‘al process field. In addition are 
certain other problems, such as the 
support and handling of heavy equip- 
ment, frequent replacements on 
account of high rates of depreciation, 
the need for exhausting of corrosive 
gases and liquids, and the necessity 
for protection of the structure itself. 

In the present emergency, with 
shortages of steel and other critical 
materials needed for defense work, 
some changes in design will be de- 
sirable and even imperative, at least 
for some time to come. However, 
good engineering will rule and proper 
structures and inclosures will con- 
tinue to be obtainable. 


Fig. 4—Typical of interesting treatments possible in plant offices is the Mission 
style used in Southern Alkali’s plant at Corpus Christi, Tex. 


Unhoused Plants a Means of 
Cost Reduction 


Z. G. DEUTSCH 


Consulting Chemical and Mechanical Engineer, New York, N. Y. 


Where they can be used, unhoused and semi-housed types of plant 
construction are saving goodly sums of money. When properly 
designed to afford requisite protection for personnel, equipment 
and materials, they introduce no untoward effects. Climate may 
influence the choice, but to a less extent than one might expect. 


NDUSTRIAL OPERATIONS are com- 
I monly conducted inside of build- 
ings in order to afford shelter to the 
workmen, the manufacturing equip- 
ment, the raw materials, intermedi- 
ates and products. Many large 
chemical manufacturing operations, 
however, have little need for build- 
ings because the number of work- 
men per unit of factory space is 
generally small, the equipment is of 
such a nature that it either needs no 
shelter, or it can be protected more 
economically without a building and 
finally, the materials needing pro- 
tection do not emerge from the 
equipment except at one or perhaps 
a few points where specifically de- 
signed structures afford the most 
economical shelter. 

The trend toward “unhoused” or 
“outdoor” plants is by no means en- 
tirely new. Vertical shaft-type kilns 
for example, have been unhoused in 
America since colonial times. Never- 
theless, in recent decades there has 
been an awakening among design 
engineers to large economic advan- 
tages resulting from the unhoused 
and semi-housed types of construe- 
tion. This is due in part to the 
inherent characteristic of factories 
which makes them more profitable 
if larger. Also, in America, the 
southward movement of the center- 
of-gravity of industry has  con- 
tributed importantly. In the South, 
where the weather is less inclement, 
or rather, inclement a smaller part of 
the time, it is more obvious that 
occasional inconveniences caused by 
lack of housing are becoming less 
of a factor in the need for shelter. 

Sheltering <Attendants—For af- 
fording shelter to workmen, the gen- 
eral principle involved is so to 
arrange facilities and the work- 
man's duties that his post is confined 
to a relatively small volume, where 


suitable shelter and working condi- 
tions can be provided inexpensively. 
Obviously, if instruments which 
show the flow rates, temperatures, 
pressures, concentrations and other 
evidences of an operator’s attention 
to duty, are all located on a small 
panel, and along side of each instru- 
ment is a push-button, hand-wheel 
or lever with which he can control 
the operations in his charge, he 
needs only a “pup tent” of a house 
around him. With modern remote 
instruments a single workman can 
eontrol as much operation as he has 
mental capacity to understand and 
interpret, provided only that it is 
possible to make all necessary peri- 
odie adjustments in the order of 
their necessity, before the first in 
the eyele again demands attention. 
This factor is generally minimized 
by substituting automatie control 
equipment wherever feasible. 


MAINTENANCE PROTECTION 


Besides the operating workmen, 
there are maintenance workmen and 
others, such as “sample boys,” who 
occasionally or periodically serve the 
manufaeturing equipment and must 
be sheltered. Here again the problem 
is to confine the number and sizes of 
places needing attendance. For ex- 
ample, several pumps on a piece of 
equipment, with only slightly greater 
investment in longer piping, can 
usually be assembled in a single 
room, where housing will be much 
cheaper, and maintenance cost re- 
duced because of economical erane, 
vice or bench facilities, and simplifi- 
eation of maintenance supervision, 
A similar expedient is the centraliza- 
tion of lubrication, and another, 
“arrying sample lines to a central 
control room for routine filtration or 
automatie sampling. 

The principles affecting a decision 
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on the extent of housing are not well 
understood and are at times quite 
surprising even to those designers 
who have made considerable use of 
unhoused plants. One startling fact 
is that, in many areas, even some of 
those where the total precipitation is 
high, the percentage of the time dur- 
ing which rain is falling is very 
smail. A strueture intended to shelter 
maintenance workmen for occasional 
jobs which, 99 times out of a 100, is 
actually furnishing no shelter, would 
seem not to be entirely economic. 

Shelter of Equipment—The shelter 
of equipment involves protection of 
the equipment from adverse effects 
of the weather, the local atmosphere 
and any destructive effects of ad- 
jacent operations. It is relatively 
simple to protect most machinery 
from the weather. However, it is 
diffieult to protect some kinds en- 
tirely from damage by fine, abrasive 
particles. For such machinery, a 
relatively small dust-tight house con- 
struction, arranged to bring fresh 
air in through an effective dust 
filter, is the most satisfactory solu- 
tion for routine operation. However, 
the house must be big enough to per- 
mit setting the parts of the machin- 
ery down during dismantling for 
maintenance, and still give workmen 
room to work. Likewise, the build- 
ing must support the crane-rails or 
similar hoisting taekle for such oe- 
casional maintenance work. 

For other equipment like retary 
kilns or even more static machinery, 
protection may be needed against the 
several effects of the ambient at- 
mosphere. A large distillation unit 
or contacting tower is a good exam- 
ple. It is often necessary to protect 
the contacting tower not only from 
the corrosive effects of the local 
atmosphere with proper paint, but 
also from changes in heat effects. In 
some cases the heat lost is of negli- 
gible value and yet ean so upset the 
control that it becomes necessary to 
provide adequate insulation. For ex- 
ample, there may be a tremendous 
difference in heat loss between sun- 
shine and shade, when uninsulated, 
or between still air and moderate 
winds. A layer of heat insulation 
covering the entire exterior of the 
equipment often serves even better 
in this respect than the usual type of 
factory building, although eases will 
be found in whieh the reverse is true. 
Usually a relatively simple compar- 
ison will permit a decision regarding 
extent or scope of housing and in- 
sulation. 

Heat insulation, as a general thing, 
requires careful protection from the 
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weather, not only to prevent loss of 
insulating properties, but also to 
avoid leaching. Protection from rain 
requires a fairly strong outer coat- 
ing, finished off with a waterproof 
or repellent layer or film. Addi- 
tional protection of this film is often 
required by the local atmosphere. 
The commonest error made by de- 
signers in insulating unhoused equip- 
ment is to fail to provide for main- 
tenance access. Mechanically strong 
and readily removable sections, with 
a place provided to remove them to, 
all too frequently are considered 
adornments rather than necessities. 
Frequently the unhoused plant is 
condemned because some minor de- 
sign feature was neglected. An ex- 
ample might be the freezing of 
certain small pipe lines connecting 
to instruments. The fault here is not 
in the principle of the unhoused de- 
sign, but rather in improper pro- 
tection of the particular instrument 
connections. Instrument pipe lines 
‘an not be protected entirely with 
heat insulation. They may be steam 
traced or provided with strip heat- 
ers. Sometimes remote indication by 


means of an electrical transmission 
or some sort of telemeter device not 
sensitive to freezing will be pref- 
erable. 

Shelter of Materials—The pro- 
tection of raw materials, intermedi- 
ates, byproducts and products from 
the weather and local atmosphere is 
generally not as troublesome a prob- 
lem as the protection of workmen 
and equipment. Many materials like 
coal, rocks and ores need no shelter. 
Obviously, all soluble solid products 
must be completely protected, as well 
as products of high purity. Where 
such materials emerge the 
equipment to be stored, packed and 
loaded, adequate protection is called 
for and is relatively simple to pro- 
vide. Many bulk materials are 
cheaply protected storage by 
eylindrical, spherical or spheroidal 
tanks, the economy of which is in- 
fluencing design of plant. 

From a standpoint an 
unhoused plant has characteristies 
making it both better and worse than 
the housed plant. Obviously the un- 
housed, flood-lighted plant has fewer 
places where a saboteur can conceal 


defense 


Outdoor kilns for calcining alumina in plant of Aluminum Ore Co. at Mobile 


Outdoor installation of Foster Wheeler boilers at Texas Co.'s Port Arthur refinery: 
firing aisle is at left and turbine room at right; water treatment at rear 
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his nefarious activities. Contrari- 
wise, the unhoused plant will be more 
difficult to blackout and keep operat- 
ing. Which type presents the more 
diffieult target, or suffers the more 
crippling damage from various kinds 
of bomb hits, is subjeet to ineon- 
clusive debate. The skillful camofleur 
‘an probably conceal both types. 
With a direct or near hit from a 
bomb, a building might save diffi- 
culty replaceable production equip- 
ment, or it might seriously damage 
the equipment with some building 
fragment. 


OUTDOOR POWER PLANTS 


(Editor's Note: The following 
presents results of a brief survey of 
outdoor semi-outdoor power 
plants conducted by the editors with 
the cooperation of Babeock & Wileox 
Co., Combustion Engineering Co., 
Foster Wheeler Corp. and Riley 
Stoker Co.) 


A considerable number of outdoor 
plants in: both the industrial and 
utility fields has been built in recent 
years, mostly in relatively warm 
parts of the country, but several in 
quite severe regions. In most eases 
both the operating aisle and the 
turbine and generator room are un- 
der cover, although in several in- 
stances, as in General Electrie’s 
mereury turbine plant at Schen- 
ectady, the turbine and generator 
shells are exposed, with condenser 
and auxiliaries housed beneath the 
turbine. It is claimed that in a 
complete generating plant a saving 
as great as 15 percent can be made 
with a semi-housed plant, as com- 
pared with an expensive but usual 
tvpe of housing, with half this saving 
possible as compared with a building 
of plain and relatively light con- 
struction, 

Nevertheless, power engineers are 
not of one mind regarding the gen- 
eral applicability of outdoor plants. 
The move in this direction appears 
to have abated recently, and there 
is not as much interest as there was 
a few years ago, although in all 
cases operation seems to have been 
entirely satisfactory. 

The following roster of outdoor 
power generating and steam plants, 
now operating or building, makes no 
pretense to being complete: In 
Arizona is a single utility plant with 
a steam eapacity of 75,000 |b. per 
hour. California has a municipal 
plant of 400,000 lb. capacity, and 
three utility-owned plants operated 
in conjunction with oil refineries, 
each of 600,000 Ib. per hour. 
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nois has one industrial plant of 300,- 
000 |Ib. per hour, and Kansas a 
utility plant, of 320,000 lb. per hour. 
A single industrial plant in New 
Jersey evaporates water at the rate 
of 100,000 |b. per hour, while in 
New York State is the General Elec- 
trie mereury vapor installation, 
rated at 20,000 kw. North Carolina 
has a utility plant of 300,000 lb. and 
@regon, another of 225,000 lb. per 
hour evaporation. Texas leads the 
list with four industrial plants total- 
ling 2,915,000 lb. and three utility 
plants, totalling 610,000 lb. per hour. 
A utility plant of 200,000 lb. evapo- 
ration in Utah, and an industrial 
plant of 40,000 lb. per hour in West 
Virginia, complete the picture so far 
as our information goes. 
Proponents of outdoor construe- 
tion point out that with modern 
equipment and feedwater treatment, 
major maintenance on power plant 
equipment ean be scheduled for 
periods of clement weather, so that 
the lack of housing for sueh parts as 


Typical of the buildings prefabricated by the Austin Co. is this building for 
showers and lockers, erected for the Carnegie Illinois Steel Corp. 


the boilers proper presents no diffi- 
culties. Boilers must of course have 
water-tight casings and exposed 
motors, as for draft fans, must be of 
splash-proof construction. Control 
elements must be shielded from wind 
and rain. An interesting idea is 
found in the Provo, Utah, plant 


Prefabricated and Standard 
Plant Buildings 


EDITORIAL STAFF 


Intended primarily to indicate what is available in prefabricated 
construction, this short section gives details of some of the structures 
which have been and can be erected with a minimum of man-hours. 
These buildings may well be the solution to many problems of 
immediate expansion and future re-adaptability. 


IT THE chemical and _ process 
industries, plant buildings are 
ordinarily designed to house the 
equipment for a particular series of 


reactions. Each plant, therefore, usu- 


Below left—Special Process Department and Laboratory of the 


ally presents an individual problem 
of design and construction. With few 
exceptions, use of prefabricated and 
standard buildings in the process in- 
dustries has been largely limited to 


where only the boilers are exposed 
to the mountain storms, but the tur- 
bine room low-roofed, and 
equipped with an outdoor gantry 
crane above the structure, by means 
of which the turbines or generators 
ean be dismantled through roof 
hatches. 


pump, boiler, and storage houses and 
similar minor structures. Numerous 
other industries, particularly those 
engaged in manufacturing operations, 
have found them satisfactory for in- 
cidental buildings such as garages, 
workmen’s lockers, office buildings, 
as well as for large main plants. 

Shortages and delayed delivery of 
essential building materials, either 
because of priorities or unusual de- 
mands, could conceivably hamper, to 
a serious extent, plans for plant eree- 
tion or expansion. Manufacturers of 
prefabricated and standard buildings 
feel they can furnish a solution to 
many of these problems. 

The basie principle behind plant 
design using this type of econstrue- 
tion is the use of a number of stand- 
ard prefabricated trusses used singly 
or in combination, together with 


air-conditioned office building built by American Rolling Mill 


McKenna Metals Co. Building is 40 by 80 ft.. 12 ft. high at Co. for Lamneck Products. Illustrates how masonry exterior 


roof chords. Erected in 30 days by Blaw-Knox. Right—An 


may be combined with a prefabricated steel framework 
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framing members, roofing and siding 
panels to give any desired cross see- 
tion. The building may be extended 
in length, usually in multiples of 2 
ft., to cover any area. Furthermore, 
various heights may be achieved in 
the same building so that, for ex- 
ample, one section can be of low 
single-story design and an adjacent 
part of high single- or multi-story 
type to provide for equipment on 
several levels. The illustration on 
the right shows sketches of a few of 
the cross sections and combinations 
available. 

Standard construction, as distin- 
guished from prefabricated, is usually 
taken to mean the standardization of 
certain elements only such as trusses, 
leaving broad iatitude in the re- 
mainder of the design. The Austin 
Co., for example, uses such standard 
structural eross sections, but also 
manufactures a variety of prefabri- 
‘ated insulated steel structures suit- 
able for wash and locker rooms, 
utility buildings and small plant 
offices. 

Advantages claimed for prefabri- 
cated construction are numerous. In 
addition to low first cost, the build- 
ings are fire resistant with conse- 
quent low insurance rates. Main- 
tenance also can be made small and 
a minimum of care usually gives 
them a comparatively long life. Steel 
panels destroyed by excessive local 
corrosion may be quickly and easily 
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These drawings are not of the build- 


replaced. The fact that prefabri- ings. of any one manufacturer; rather 
‘ated buildings e: be largelv buil they are intended to indicate what is 
cated buildings can be largely built available. (1) Without any roof truss, 
under controlled shop conditions, this type is used for only the smallest 

incidental buildings. 2) Similar to the 


above, this type is used for small build- 
. . zs; height 0 ft. and width fror 
inates of the field work required larger 


with other tvpes of buildings anc buildings; the bracing allows the use 
lings of a span up to 30 ft. in heights to 16 
permits assembly with a minimum of ft. (4) Trusses resting on the center 
4 post here permit a total span of 60 ft. 
labor and in a very short time. (5) The most widely used type; for 
Standardized eonstructio is "e. buildings with clear spans up to 130 ft. 
The methods of bracing these gable 
sponsible for additional advantages: trusses vary among the different manu- 
Plant expansion, alterations and con- 
tractions may be effected with a 
minimum of disturbance to existing 


with efficient shop equipment, elim- 


except that a semi-monitor has been 
added for light and ventilation. (7) The 
full monitor. (8) Combination of two 
gable trusses. (9) Two full-monitor 


Left—lIllustrating the combination of three trusses for a single 
building: a bottle warehouse 141 ft. wide, 177 ft. long and 16 
ft. high at the eaves. Erected in Baltimore by Maryland Metal 
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Cross-sectional representations of 


typical prefabricated buildings 


trusses used for one building. (10) An 
improved sawtooth arrangement; single 
spans of various widths. (11) Bowstring 
truss, used for clear spans as great as 
130 ft. and, with a center column, to 
160 ft. Here again the type of bracing 
varies among the different manufac- 
turers. Monitors may be included. (12) 
The three-bay gable or low crane type 
for buildings of greater width than can 
be economically supplied in the clear 
span types, where two interior columns 
are not objectionable; center span 20 to 
100 ft. and sides 20 to 40 ft. (13) High 
crane, or crane runway type, widely 
used in the manufacturing industries. 
Widths as for (12) 

Cther types which are available but 
not illustrated above include the hipped 
warren truss with spans to 160 ft. and 
the gable-sawtooth with the same makxi- 
mum width. 


Building Co. Right—A Lindsay Structure. Steel wall panel 
sheets in this type of building are drawn into tension between 
flanged members of the steel] framework 
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structures. Manufacturers usually re- 
tain a record of all units purchased 
and ean fill an order for an addi- 
tion to an existing plant with little 


delay. Alterations are comparatively 
simple, the buildings may be readily 
disassembled and re-erected on new 
sites or stored for future use. Salvage 
value is high. 


MANY TYPES AVAILABLE 


Throughout the country there are 
a number of manufacturers of pre- 
fabricated structures and standard 
shapes. Each has his own patents, 
methods and materials of construc- 
tion. All are prepared to offer 
recommendations and estimates for 
any new construction requirements 
which may be submitted. On larger 
buildings erection service or super- 
intendence is usually the reeom- 
mended procedure. 

Frames, trusses, wall panels and 
other features vary in details accord- 
ing to the manufacturer. These are, 
however, individual methods of ac- 
ecomplishing similar results. 

Steel framing members, purlins 
and ridges are made from standard 
rolled sections and delivered cut to 
size and drilled for bolts and fasten- 
ers. Similarly the trusses required 
for all but the very small buildings 
are delivered ready for immediate 
elevation to position. 

Steel side wall panels are usually 
bolted into place. Joints are made 
by various methods of weatherproof 
overlapping. By the addition of 
clips to which furring strips may be 
nailed, interiors may be finished with 
plaster or various types of wall- 
board, either with or without in- 
sulating bats. Wall panels are avail- 
able in which an insulating panel is 
sandwiched between steel sheets. 

Roofing construction is usually sim- 
ilar to that used for side walls. Both 
pitched and deck roofs may be readily 
insulated. Special trim is supplied 
for eaves, gables, doors and windows, 
giving a finished appearance and a 
weatherproof construction to the 
building. 

Both hinged and sliding doors are 
available in numerous standard sizes 
and styles. Steel sash windows with 
or without ventilated sections, with 
any type of glass, are also furnished 
Roof ventilators and 
skylights ean be included, properly 
flashed to the roof. 

Esthetie considerations such as a 
desire for architectural conformity 
with existing structures may dictate 
that new buildings incorporate brick 
or other masonry construction. Such 
materials can readily be combined 


as specified. 
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with many of the standard construc- 
tions to produce buildings that are 
quickly ereeted and of pieasing ap- 
pearance. 

Shortages of steel may cause some 
curtailment of the manufacturing aec- 
tivities of producers of these pre- 
fabricated shapes and _ building 
materials. For temporary and emer- 
gency structures there is one material 
of which ample supplies seem as- 
sured. The same technique is being 
applied to wood (pp _ 106-108). 
Trusses, wall panels and other com- 
ponents of a building ean be pre- 
pared in standard sizes ready for 


immediate shipment to all parts of 
the country. 

The editors wish to express their 
thanks to the following companies 
for their cooperation in supplying 
information used in the preparation 
of this article: The American Rolling 
Mill Co., Middletown, Ohio; the Aus- 
tin Co., Cleveland, Ohio; Standard 
Building Dept., Blaw-Knox Co., 
Pittsburgh, Pa.; Butler Mfg. Co., 
Kansas City, Mo.; Dry-Zero Corp., 
Chicago, Lll.; International Steel Co., 
Evansville, Ind.; George L. Mesker 
& Co., Evansville, Ind.; Stefeo Steel 
Co., Michigan City, Ind. 


Building Fabrication and 
Comparative Costs 


HAROLD P. ROUNDS and JOSEPH T. KIERNAN 


Ford, Bacon & Davis, Inc., New York, N. Y. 


Types of framework construction, wall materials and roofing are 
discussed here with special reference to the chemical process indus- 


tries. 


Relative costs are given as well as advantages and disad- 


vantages of the various methods of fabrication. 


chemical plants are faced with 
the problem of choosing between the 
various types of building construe- 
tion each of which has its advantages 
and disadvantages varying with loca- 
tion, climatic conditions and the kind 
of chemical industry which the plant 
is to house. 

A nationally known chemical com- 
pany used the conservative type of 
construction for a new plant now 
being built in Texas. Steel columns 
and beams or trusses were used with 
brick walls; poured-in-place gypsum 
for flat roofs and corrugated asbestos 
for pitched roofs. The steel frame 
was particularly essential in this 
instance on account of probable high 
wind velocities. As a rule, field con- 
nections of steel beams were bolted 
for ease in making future changes 
and extensions. Welding was used 
only as an adjunct to riveting and 
bolting. 

In this same locality there is an oil 
refinery which employed the wall 
bearing type of construction. The 
roof steel work is supported on brick 
bearing walls without steel columns. 
This is a cheaper construction but 
sacrifices some of the stability which 
goes with the steel framework. 


chemical engaged in designing 
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In the natural gas industry, sev- 
eral companies have made extensive 
use of the type of construction em- 
ploying sheet iron or asbestos siding 
on steel framework for compressing 
stations and auxiliary buildings. 

Each industry, and we might say, 
each company, has its own peculiar 
requirements, dictated by geograph- 
ical position, manufacturing proce- 
esses, and most of all, economy. As 
the objective is to obtain appro- 
priate, good appearing, durable 
buildings at a cost which will not be 
an economic burden, the merits as 
well as the comparative costs of the 
various types of building materials 
should be studied before making a 
selection. 


FRAME DESIGN 


The framework is an important 
element in all buildings and steel, 
conerete or wood can be successfully 
employed for this purpose. Rein- 
foreed conerete makes an effective 
building frame and has been used in 
multi-story buildings where the ecol- 
umn spacings are not excessive, but 
it is not generally adaptable to the 
long span roof trusses which are 
needed for industrial work. For 
buildings of a temporary nature an 
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Structural steel is the framework material for both of these modern indus- 


trial buildings. 
with steel sash. 


The illustration at the top shows a brick-wall building 
The building below has roof and siding of corrugated 


asbestos; steel sash on the first floor is provided with ventilating sections 


economical structure can be obtained 
with a wood frame and corrugated 
iron siding and roofing. This type of 
building while feasible in a warm 
climate could not be easily heated, 
and would require constant main- 
tenance to keep it in good condition. 
For a permanent, non-combustible 
type of industrial building, the steel 
frame is widely used and has many 
advantages. It should be mentioned 
that in all chemical plants the build- 
ing steel should be grounded elec- 
trieally to prevent the ignition of 
any flammable gases which might 
be present and it is likewise neces- 
sary to fill all pockets and low spots 
under floor slabs and around build- 
ings to prevent the accumulation of 
such gases. 

The steel framework consists essen- 
tially of a series of columns, beams, 
girders and other bracing members 
securely joined to form a structural 
unit. Since the strength of this unit, 
and to some extent the cost, is de- 
termined by the type of connection, 
it is important that structural econ- 
nections be given consideration when 
planning new construction. The 
frame may be bolted, riveted or 
welded. In general the type to be 
selected depends upon the size of 


the structure, the unit floor loads 
and the general use to which the 
building is subjected. Prevailing 
labor conditions may also be a factor 
as both welded and riveted joints 
require skilled mechanics, and the 
increasing demand for this type of 
labor on Defense projects might re- 
sult in a shortage of qualified men 
for industrial buildings. 


BOLTED CONNECTIONS 


Bolted connections made with ordi- 
nary bolts are satisfactory for one 
story industrial buildings which do 
not carry heavy loads from shafting, 
hoists, or eranes and which are not 
subject to vibration. They may also 
be used in minor connections for 
framing stairs and doors, and for 
purlins and girts when these mem- 
bers do not form part of the bracing 
system of the structure. The bolted 
connection is simple and economical, 
it can be readily inspected and the 
labor cost is less than riveting. It 
has a distinct advantage over other 
types of connections in buildings 
which might be altered or relocated 
as the connections ean be taken apart 
and readily reassembled. 

Riveted connections are the con- 
ventional type employed in most 
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building construction and until the 
advent of structural welding about 
twenty years ago, were practically 
the universal type of connection for 
buildings of a permanent nature. 
The riveted connection is more rigid, 
stands up better under vibration and 
is more durable and safer than a 
bolted connection. This type of joint 
is readily inspected and has given 
satisfactory service over a long pe- 
riod of years. 

Welded connections have been em- 
ployed in structural work for the 
past twenty years, yet the growth 
of welding has been slow. The 
reluctance of engineers to accept 
welding may be attributed to the 
development stage through which 
this new method was passing, but 
today there seems to be a wider ac- 
ceptance of welding in the structural 
field. A correctly designed welded 
structure should result in a saving 
of steel over the conventional riveted 
type. In tension members the gross 
section can be used to resist stress as 
there are no rivet holes to be de- 
ducted. Welded connections are 
lighter than the riveted type. Trusses 
can usually be designed without 
gusset plates, and the rigid joints 
obtained through welding make it 
possible to take advantage of savings 
in steel due to continuous beam or 
rigid frame construction. At present, 
inspection costs in shop and field are 
greater for welding than for riveting 
and it is the problem of the welding 
designer to effect a saving in steel 
sufficient to offset these extra costs. 

The above three methods are often 
used in the same building. Where 
the main framework is riveted, the 
purlins and girts and other second- 
dary members may be bolted, while 
welding is used on piping and equip- 
ment supports, ladders, platforms 
and other incidental work. Welding 
is particularly valuable in making 
alterations to steel work and to 
secure new work to existing building 
columns or girders. 

The side walls of a building offer 
a wide selection of materials de- 
pending on the architectural effect 
desired, and the degree of economy 
to be attained. Brick is the oldest 
and most common material for build- 
ing enclosures. If carefully selected 
it lasts indefinitely and a pleasing 
appearance may readily be achieved. 

In recent years glass blocks have 
been used in building walls for their 
decorative effect and for their im- 
proved lighting and insulation quali- 
ties. They prevent harmful dirt and 
grit from filtering into the building 
and are most effective when used in 
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with air conditioning. 
blocks are more costly than 
brick and this increased cost must 
be weighed against their advantages 
as a building material. 

The cost of masonry walls may be 
reduced without sacrificing the in- 
sulating and fire proof properties of 
brick by substituting hollow tile. The 
appearance may be improved by 
plastering either or both sides of the 
tile, but a good effect can be ob- 
tained with a tile having smooth 
exterior surfaces. Plants built with 
this material have been satisfactory 
in appearance and upkeep. 


connection 


Glass 


In connection with masonry walls 
it might be added that it has been 
found that the use of lime mortar in 
laying up temporary masonry walls, 
facilitates the dismantling and re- 
claiming of the brick or tile when 
the wall is removed. 

In buildings which do not require 
a high degree of temperature or hu- 
midity control, satisfactory and eco- 
nomical results ean be obtained by 
using corrugated iron for side walls 
and roof. These sheets can be of 
black or galvanized iron. Black iron, 
though cheaper in first cost must be 
kept well painted at all times. 

Asbestos protected metal which is 
used for sidewalls and roofing, con 
sists of corrugated sheet steel encased 
in coatings of asphalt and asbestos. 
This type of siding is fire resistant, 
has an insulating value not possessed 
by corrugated iron, and is not sub- 
ject to the action of corrosive gases 
and acid fumes. 

Corrugated and flat 
sheets consist of a composition of 
asbestos and cement combined under 
a high pressure. The sheet is hard 
and smooth and makes a light and 
permanent fireproof building which 
is not affected by acid fumes, mois- 
ture or corrosive gases. Asbestos 
sheets present a pleasing appear- 
ance, possess a fair insulating value 
and do not require painting or other 
maintenance throughout their life. 


asbestos 


In order to show the variation in 
construction costs resulting from the 
use of the different types of wall 
and roof materials mentioned above 
it is necessary to prepare cost esti- 
mates. For purposes of comparison 
it is customary to express building 
costs on a square foot or cubie foot 
These unit costs are influ- 
enced by many factors; the type of 
construction, local labor and material 
costs, the size of the building, the 
ratio of wall perimeter to floor area, 
ete., and a unit cost derived for one 
building should not be used in esti- 
mating the eost of another unless the 


basis. 


conditions are similar. In the tabula- 
tion shown below the eubie foot costs 
are given for a one story simple 
type of industrial building 60x150 ft. 
with an average height of 35 ft. The 
building is of steel frame construe- 
tion, with ordinary conerete founda- 
tions, and a_ 6-in. floor 
slab. Forty pereent of the wall 
area consists of steel sash and doors. 
The materials for the walls and roof 
vary as shown in the tabulation. No 
allowance has been made for light- 


concrete 


ing, heating, or other building equip- 
ment. 


Tree or Marentar Approximate 
Cost per 
Walls Roof Cubie Foot 
Face brick, common Tar & gravel on 
backing, 8-in. total gypsum plank 
Common brick, 8-in Tar & gravel on 
gypsum plank 093 
Tar & gravel on 
gypsum plank O85 
Corrugated asbestos Corr. asbestos O78 
Corrugated iron Corr. iron 073 


098 


Hollow tile, 8-in 


tabulation it is 
there is an 


From the above 
seen that 
about 33 pereent between the lowest 


increase of 


and highest unit costs resulting from 


varying the type of siding and roof- 
ing. The above general figures are 
governed entirely by the assumptions 
made for this particular building 
and will vary with the conditions 
peculiar to each problem. 

It is possible for the eubie foot 
costs of industrial buildings to vary 
from $0.05 to $0.06 for a large 
cheaply constructed type to $0.35 to 
$0.40 for a well built modern ad- 
ministration building. 

In any analysis it should be re- 
membered that low first costs do not 
always make for economy and that 
service and durability are qualities 
which remain after costs have been 
forgotten. 

In summary it may be said that 
engineers assigned to the design and 
construction of chemical plants at 
this time should remember that in no 
industry is greater progress being 
made. They will do well to consider 
the ever expanding seope of the 
chemical industry and its limitless 
possibilities before sketehing the 
plans for the buildings that will 
house its operations. 


Wood Frame Buildings 


F. J. CHAMPION 


Forest Products Labora‘ory, Madison, Wis.* 


Current and anticipated needs of the chemical industries for emer- 
gency expansion find wood ready to serve with an abundance of 
structural material well adapted to rapid procurement and erection. 
The technical background of structural timber has been greatly 
enlarged and a number of innovations have substantially advanced 
wood in the field of modern industrial usage. 


UTSTANDING new developments 
O in the structural uses of wood 
include the improvement of plywood 
to make it an acceptable material for 
exterior walls and roofs, the utiliza- 
tion of modern metal connectors to 
improve the efficiency of bolted tim- 


ber joints, and, newest departure of 
all, the development of glued lami- 
nated wooden arches. 


*The Forest Products 
Forest Service, U. S. Dept. of Agri- 
culture, is maintained in cooperation 
with the University of Wisconsin. 


Laboratory, 


Typical connectors which are available to increase bearing areas of wood joints 


1941 e CHEMICAL 


& 


| 
: 106—S MAY METALLURGICAL ENGINEERING 


The merits of plywood in general 
are well established 


its relatively 
small shrinkage and swelling, its 
toughness and resistance to splitting, 
its relative uniformity of properties 
in both directions, its flexibility in the 
thinner forms, and its avai.abi ity in 
large sizes (4 by 8 ft. is a stock size). 
The latter feature adapts it admir- 
ably to the rapid erection of build- 
ings, and the use of special types of 


Connectors can be supplied in cadmium 


Above—Erecting glued laminated wood 


arches. Left—A modern ring connector 
and bolt in place in a joint 


plywood for conerete work assures 
smooth forms and permits multiple 
use of the forms. 

Basie to the modern improvement 
of structural plywood was the de- 
velopment of synthetic resins. When 
used to bond veneers of structural 
quality into plywood these resins 
maintain high strength under the 
fluctuating moisture conditions en- 
countered by any exterior structural 
material and resist bacterial, chem- 
ical, and mechanical deterioration. 
Resin-bonded plywood offers more 
resistance to fire than the older forms 
of plywood since it does not delami- 
nate and expose fresh wood so 
rapidly. 

The use of synthetic resin-bonded 
plywood had early applications in 
large buildings erected for the vari- 
ous world expositions in Chieago, 
New York and San _ Francisco. 


or galvanized steel or non-ferrous metals 


Shapes unobtainable in solid wood can 
be produced by gluing seasoned boards. 
Above left — 58-ft. glued laminated 
arches. Right—Connector joined trusses 


Somewhat later synthetic resin ply- 
wood provided the principal material 
of a number of systems of dwelling 
house prefabrication which are still 
under development and which may 
prove important in the plans for 
providing living accommodations for 
hundreds of thousands of “trans- 
planted” defense workers. 

Modern ecénnectors, the engineer- 
ing background for which was 
pioneered at the Forest Products 
Laboratory of the U. S. Forest Serv- 
ice at Madison, Wis., have revo- 
lutionized timber design by providing 
much added strength where strength 
was most needed—at the bolted 
joints—by increasing the effective 
bearing area at the joint. These fit- 
tings can be made to serve in any 
form of timber construction where 
load is transmitted from one timber 
to another or from a timber to a 
metal plate, including the fabriea- 
tion of trusses and bents. The num- 
erous types of modern connectors 
fall mainly into three classes, namely, 
plates provided with teeth, spikes or 
corrugations; rings, plain or toothed ; 
and disks or wide short dowels. The 
diameters range from two to about 
eight in. They are placed between 
the faces of two pieces to be joined 
and are embedded in one or both of 
the pieces. Preeut grooves or holes 
receive the plain rings or disks. 
Toothed connectors are often forced 
into position by pressure. 

Since the introduction of modern 
connectors a few years ago more 
than 18,000 structures in 44 states 
have been erected with these fittings. 
An 840-ft. factory building sup- 
ported by connector-joined trusses 
was recently completed in the Middle 
West. The manufacturers can supply 
connectors galvanized or cadmium 
coated or of non-ferrous metals. 

The glued laminated wooden arch 
is a new and versatile fabricated 
timber, made by gluing seasoned 
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boards together around suitable 
forms to produce arches of size and 


shape not obtainable in solid wood. 
The strength of these arches permits 
their use without any trussing or 
bracing so that they may be sub- 
stituted for trusses truss-type 
arches to provide high, wide, unob- 
structed interiors. On the basis of 
research at the Forest Products Lab- 
oratory the design of such arches 
may be varied widely to conform to 
the structural requirements of an 
industrial building. Arches of the 
three-hinged type having spans of 
120 ft. are already in service. 

Laminated wood construction has 
heen especially favored in Europe 
for railroad and chemical structures 
because of its immunity to corrosive 
fumes. 

The laminated arches, because of 
their large size, are fire resistant. 
Like other heavy wooden structures 
their failure in a fire would come 
only after combustion had been sus- 
tained for some time, so that they 
would not complicate the job of con- 
trolling a serious fire by early failure 
with the initial temperature rise. 

In eonnection with wooden indus- 
trial buildings there is considerable 
current interest in fire retardant 
paints. We know of nothing better 
in this field than paints containing 
borax which have been the subject of 
experiments at the Laboratory. 
These paints appear to have value 
in preventing small fires from 
spreading and getting out of control. 
The formulas have been published 
by the Laboratory. 

All of the foregoing new structural 
developments are being used in con- 
struction to an inereasing degree. 
The Forest Products Laboratory at 
Madison, Wisconsin, can supply not 
only information specifie to these 
modern adaptations in the use of 
wood, but also basie strength data 
underlying the suecessful use of 
wood in the longer established 
structural forms. 


F. W. MAYNARD 


District Manager, The Austin Co., Oakland, Calif. 


Three essentials; cleanliness, accessibility and ventilation, are of 
outstanding importance in the design of washrooms, locker rooms 
and other employee facilities. Proper attention to these requisites 
will not only repay employers in the over-time defense industries 
but will also prove to be a sound investment for all plants. 


pEQUACY of facilities for the per- 
Aven convenience of industrial 
workers has come to be reeognized 
as one of the basic prerequisites of 
harmonious labor relations. More 
important than ever as workers swing 
into the pressure pace of continuous 
production for national defense, 
these accommodations should receive 
serious attention in the planning of 
any new plant. 

Extent and location of lockers, 
washrooms and toilet facilities can- 
not be determined by any set rule, 
for each plant should strive to fit 
these facilities into its own layout in 
whatever way is condueive to maxi- 
mum operating efficiency and opti- 
mum working conditions. 

Most industries have recognized 
the necessity for providing individual 
lockers for all employees, to provide 
safekeeping of clothes and personal 
effects as well as for general health 
and neatness in the plant. In most 
chemical and other process indus- 
tries, locker facilities are usually 
located in special quarters designed 
for this purpose and situated 
adjacent to shower and washrooms. 
Separate buildings are sometimes 
provided. 

Locker rooms are fast disappear- 
ing, however, in some manufacturing 
plants which are free of dust and 
other atmospheric impurities. Many 
have adopted the idea of placing 
lockers right in each individual de- 


Cafeteria for the employees at the Elastic Stop Nut Corp.'s plant in Union, N. J. 


partment where they can be arranged 
as walls and partitions to separate 
certain operations from unrelated 
activities nearby. This practice 
greatly reduces the time normally 
lost in going and coming and gives 
department heads or foremen the 
opportunity for closer contact with 
their men. 

Cleanliness, ventilation and ace- 
cessibility are the three prime essen- 
tials of all personal convenience 
facilities in the industrial plant. 
These considerations call for careful 
design and an intelligent use of 
materials which promote the highest 
possible degree of cleanliness. The 
surest way to win the cooperation of 
employees in keeping toilets, lava- 
tories and locker rooms clean is to 
have them that way. The main- 
tenance required to do this ean be 
held to a minimum by the selection 
of proper materials for fixtures, wall 
surfaces and floors, and by providing 
adequate receptacles for wastepaper, 
towels, cigarets and miscellany. 

Many plants are using tile of one 
sort or another throughout toilet and 
washrooms because of the ease with 
which it ean be washed down at any 
time. Metal toilet partitions are in 
practically universal use and _ like- 
wise can be easily maintained. By 
painting ceilings and upper wall 
areas a clean gloss white or aluminum 
and keeping the floor as light in 
color as possible, there is a maximum 
of reflected light which itself begets 
cleanliness. Where the walls are 
painted, dark colors can be used to 
best advantage up to an average 
shoulder height so that finger marks 
and the wear whieh results from 
heavy traffie will not show. 

Wash fountains in many designs 
are now available in either stone- 
yare or porcelain enamel finishes. 
They provide a maximum of wash- 
room capacity within a minimum 
floor space, and their very design 
makes for cleanliness. 

Single-story plants laid out to per- 
mit maximum flexibility in straight 
line production today are providing 


Above—wash fountains on the mezzanine of a welded rigid frame sawtooth factory. 
Below—Washroom wainscoating is ceramic tile, wash stands have foot controls 
for a standard mix of warm water, ventilation is provided through wall openings 


for most convenience facilities on 
mezzanines, clear of the working 
floor, or underground in basement 
rooms which ean be easily reached 
from the operating level. 

In monitor type plants, mezzanines 
are built right into the monitors 
where structural steel can be de- 
signed to support this added weight. 
In other plants where the inereas- 
ingly popular welded rigid frame 
sawtooth is used, mezzanines are 
supported on special beams and 
columns, and are usually located 
above service equipment or storage 
areas where natural daylight is not 
needed. 

Mezzanines are obviously imprac- 
tical in many plants where high 
clearances must be maintained below 
the trusses. In such plants, facilities 
are usually provided along the sides 
of the building or underground, as 
at the Boeing Aireraft Co.’s new 42- 
acre layout, where coat rooms, four 
central washrooms, and 17 toilet 
rooms flank more than a mile of in- 
tereonnecting access tunnels through 
whieh each man reaches his own 
department. 

In windowless “controlled econdi- 
tions” plants which are now gaining 
favor beeause of their automatic 
“blackout” character, all facilities 


can be located wherever the pro- 
duction layout dictates. Any special 
ventilation problems can be met by 
tying right into the plant air-condi- 
tioning system. Several such plants 
provide a number of two-tier instal- 
lations with wash fountains on the 
lower level between rows of lockers, 
back to back, which give privacy on 
the working level and are convenient 
to toilet facilities which are located 
directly above. 

In other windowless plants, such 
as Simonds Saw & Steel Co. in 
Fitehburg, Mass., where uniform 
clearance was desired throughout the 
five-acre rectangular working area, 
all of these facilities have been cen- 


tralized in four building extensions 
convenient to all parts of the plant 
and in which toilets, coat rooms, a 
hospital and all air-conditioning 
equipment are located. 

The need for extensive cafeteria 
or other food dispensing facilities 
has been accentuated in many na- 
tional defense plants by shorter 
lunch periods and continuous work- 
ing schedules which sometimes make 
it impractical to eat anywhere out- 
side the plant. 

While many firms still make no 
attempt to provide a place where 
their employees can eat lunch in com- 
fort at a table, those who have report 
that the facilities have been well 
worth the investment and have prob- 
ably paid for themselves in the good 
will, health and working efficiency of 
their men. 

While the extent of food service 
facilities to handle a given number 
of men can be held down by stag- 
gered lunch periods, many manage- 
ments prefer a simultaneous shut 
down for lunch in all departments 
so that the majority of the working 
foree can eat lunch at one time. 
Whereas the stagger system enables 
one to feed more persons in a given 
amount of space, it usually involves 
more service labor per meal and de- 
prives the management of the oppor- 
tunity to clear the entire plant of 
all production activity for several 
short intervals each day. At such 
times power can be shut off if neces- 
sary and maintenance crews can take 
eare of miscellaneous jobs without 
interfering with operations. 

In these days when managements 
are primarily concerned with pro- 
duction problems and might be ex- 
pected to look askance at anything 
which has no direct bearing on plant 
operations, many executives are in- 
sisting that some provision for 
recreational activity be made in their 
new plants. 

The most modest arrangements for 
recreation—even though they only 


300-seat auditorium in an air-conditioned building of the Standard Register Co. 
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accommodate a small proportion of 
the men on any single shift—are 
always welcome. The simplest space 
ean be made attractive by the in- 
telligent application of a little paint, 
which differentiates the quarters 
from other portions of the plant. 
This ean be further enhanced by the 
installation of acoustie ceilings and 
attractive flooring. And one doesn’t 
need much more than some com- 
fortable chairs, a few small tables 
for checkers or dominoes, or a couple 
of ping-pong tables to achieve the 
desired atmosphere. 

The widespread enthusiasm of in- 
dustrial workers for bowling has 
recently led some firms, whose new 
plants are many miles removed from 
all existing alleys, to provide alleys 
for their employees right at the 
plant. 

Auditoriums built at other new 


plants have not only proven very 
useful and convenient as the site for 
established company activities, but 
have actually given rise to new intra- 
company programs which have fos- 
tered a wholesome community of 
interest among employees as a whole. 
Given a place which they ean use for 
the asking, employees at such plants 
have formed dramatie groups, spe- 
cial interest clubs, and scheduled all 
sorts of social, cultural and athletic 
activities. 

With continuous operating sched- 
ules which always foree some men 
to work and sleep when opportuni- 
ties for normal recreation would be 
available, such facilities have a spe- 
cial value now. At the same time 
they can be utilized in conjunetion 
with special training activities re- 
quired for the national defense 
program. 


Defense Considerations in 
Process Plant Design 


EDITORIAL STAFF 


Although it is hard to conceive how military hazards can be a very 
serious consideration of American industry, sabotage and espionage 
are factors that should generally be considered in the design of a 
plant. A few facts about passive defense are also worth knowing. 


WHAT EXTENT the physical 
design of a process industry 
plant should be aimed toward its 
defense against potential saboteurs 
or espionage agents, or against actual 
military attack, is debatable. So far 
as protection against persons is con- 
cerned, there is little doubt that 
certain protective features are de- 
sirable in a great many types of 
plant. Particularly is this true, of 
course, in any establishment manu- 
facturing materials which in any 
wav are required, directly or indi- 
rectly, in the military program. 
Elementary precautions in the design 
of such plants are therefore usually 
desirable. 

A much more difficult question to 
answer is whether the design of the 
plant should consider, even in the 
simplest fashion, passive defense 
against military attack. As has been 
pointed out in our section on plant 
location (page 80), most current 
opinion in the United States con- 
siders the possibility of anything 


more than haphazard and sporadic 
military attack as so unlikely as to 


make expenditures for passive de- 
fense hardly justified in the case of 
plants not directly coneerned with 
the munitions program. There are, 
however, methods of plant design 
which, at small or even no addi- 
tional expense, can contribute to the 
safety of the plant against bomb 
explosions. Therefore, it may be 
worthwhile to consider some of these 
measures, 


DEFENSE AGAINST SABOTAGE’ 


In the main, the measures are ele- 
mentary and obvious and serve to 
protect against both sabotage and 
espionage. The saboteur has many 
methods of operating but in general 
his aim to damage buildings, equip- 
ment or tools by fire, explosion or 
other means; to damage vital facili- 
ties such as power plants, power 


* In the case of plants in the munitions 
field, which have already been constructed 
and which have been certified to it by the 
Army or Navy, the Federal Bureau of 
Investigation will make surveys and 
recommendations for protective measures 
against sabotage and espionage For 
plants net already constructed, and par- 
ticularly plants not directly concerned 
with defense, this is not available. 
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lines o1 bottleneck operations; to 
damage vital materials; or to injure 
personnel by fire, explosion, in- 
fection or poisoning. 

Protection against sabotage, of 
course, must rest upon human factors 
as well as upon features of the de- 
sign and layout of the plant. A 
proper guard system, suitable super- 
vision of the activities of employees 
while in the plant, careful investiga- 
tion of all employees, and a person- 
nel program which will make every 
employee the enemy of the potential 
saboteur are all vital. However, they 
are outside the scope of the present 
article. 


Obviously, if the plant personnel is 
loyal to the last man, then a combina- 
tion of methods which will prevent the 
outside saboteur from reaching his ob- 
iective will have accomplished the 
desired protection. Adequate fencing, 
guarding and lighting of the plant are 
clearly the solutions to the problem. 

in any plant comprising a number of 
buildings, adequate fencing is essential 
to prevent entrance to the plant 
grounds. However, where the plant 
consists of one building, a fence may 
be superfluous provided that windows 
are adequately screened with heavy 
mesh, skylights are protected, coal 
chutes, sidewalk elevators and outside 
fire-escapes are so arranged that they 
cannot be entered from the outside. 
Most plants comprising two or more 
buildings should be fenced. Provided 
the grounds are adequately policed, 
an exceptionally high fence is ordi- 
narily not required. Three or more 
strands of barbed wire supported on 
sloping arms extending outward from 
the fence should be used at the top. 
One factor to watch, however, is that 
the barbed wire guard should not ex- 
tend outside company property, since 
local ordnances frequently prohibit the 
extension of guards over public side- 
walks or highways, or over adjacent 
property. 

In the case of lighting the plant 
grounds, no definite rules regarding 
light intensity or placing are recog- 
nized by authorities on protection. The 
usual stipulation is that lighting be 
sufficiently strong at all points in the 
grounds—particularly near buildings 

so that an intruder cannot escape 
detection recognition by the 
guards. Too much light is preferable 
to too little and one arrangement 
sometimes used is to provide extra 
banks of floodlights controlled from 
one or more central points, which can 
be switched on in case the guards de- 
tect anything of a suspicious nature. 

Several general principles regarding 
the layout of plant buildings, partien- 
larly with reference to employee facili- 
ties and methods of entrance and exit 
to the plant, have been formulated. 
Obviously, while the entire’ plant 
should be protected, the greatest care 
must be devoted to especially vulner- 
able points such as  power-houses, 
power substations, fire protection 
equipment, critical processing points, 
explosives dumps, offices where con- 
fidential material may be stored, and 
similar points. The plant should be so 
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laid out that interdepartment move- 
ments of the personnel will be mini- 
mized. To this end, employee entrance 
gates should be placed so that employ- 
ees of particular departments, entering 
through these gates, will not have to 
traverse other departments. An _ ex- 
tension of this principle dictates that 
washrooms, locker-rooms, rest and 
recreation areas, and lunchrooms and 
cafeterias also be placed so as to 
minimize interdepartment movements. 
In large plants, these facilities should 
be duplicated if possible at various 
points in the plant. Adequate facilities 
should be provided in locker-rooms so 
that packages brought into the plant 
need not be carried to the place of 
work. A_ parcel-checking service at 
each main gate will eliminate need for 
inspection of packages brought by em- 
ployees, but not needed in the factory. 

Entrances to the plant should be as 
few as possible consistent with other 
requirements. All entrances, further- 
more, should be capable of adequate 
guarding. In the case of employee 
entrance gates, arrangement should be 
such that employees enter single-file 
for identification and any necessary 
inspection. When it is possible to 
locate shipping and loading platforms 
near the boundaries of the plant, the 
necessity for entrance of trucks and 
delivery men is thus eliminated. Since 
inspection of employee automobiles is 
in most cases impracticable, employee 
parking lots should either be outside 
the main plant fence, or, if inside, 
fenced off so that employees entering 
the plant area proper must enter on 
foot and pass a guard. Track-siding 
entrances should be provided with a 
gate which can be securely locked when 
not in use. At all times when the 
siding gate is open, adequate guards 
should be provided to inspect all in- 
coming or outgoing cars. Wharves 
should be similarly protected. 

Obviously, since fire, either with or 
without explosion, is one of the most 
favored methods of saboteurs, it goes 
without saying that fireproof con- 
struction and adequate fire protection 
are foremost tools in the defense 
against this agent. 


PASSIVE DEFENSE 


Passive defense of industrial plants 
against enemy action, has a two-fold 
aspect. The first, the location aspect, 
has already been considered in our 
section on plant loeation. In addi- 
tion, certain design factors tending 
to minimize either the possibility of 
a bomb hit, or the damage from such 
a hit, are worthy of consideration. 
Always remembering that the possi- 
bilities of a hit are slight, still there 
is some value in knowing what pre- 
cautions can be taken. 

European practice is, of course, 
based upon a totally different set of 
conditions that are likely to be en- 
countered in the United States. With 
every European capital within bomb- 
ing distance of airfields within Axis 
countries, it is logical that Europeans 
should attempt first to hide the plant, 
then to provide personnel shelters. 


British practice in camouflaging in- 
dustrial plants is to make them look 
as much like nature as possible when 
viewed from the air. Trees and shrubs 
are used and sharp angles and straight 
lines are avoided as far as_ possible. 
In construction of the buildings, maxi- 
mum fire-resistance is sought and 
plants are so laid out that each build- 
ing will, as far as possible, be inde- 
pendent of the others. When wood is 
used in the construction, it is fire- 
proofed or painted with fire retardant 
paints. Where buildings are congested. 
design is based upon the assumption of 
direct hits and the construction is 
such that the roof, walls and windows 
may be readily blown out. Where 
buildings are widely spaced, it is 
assumed that only external hits will 
oceur, in which case the building is 
designed with all elements of high 
strength. Wall openings are kept to a 
minimum. 

The British remove powerhouses and 
water towers as far as possible from 
other structures and isolate especially 
critical operations in bombproof build. 
ings. The so-called blackout or win- 
dowless plant has also become popular 
in England. One important factor dis- 
covered by the British is the desir- 
ability of using standard building 
equipment in so far as possible, to 
facilitate its replacement. Shelters are 
regularly provided and when possible, 
used for other purposes also, such as 
employees’ locker-rooms. These shelters 
are sometimes designed only for pro- 
tection against concussion and flying 
fragments and may be either above or 
below ground. Others are proof against 
light and medium bombs. For maxi- 
mum safety and for protection against 
a direct hit of the largest bombs, a 
depth of 60 to 80 ft. below ground is 
required. 

British experience has shown that 
fire protection is of first importance 
in industrial plant defense. To this 
end, auxiliary water supplies are es- 
sential, such as numbers of supply 
tanks sunk below ground. Numerous 
portable fire-fighting units are main- 
tained together with many scattered 
supplies of sand for the extinguish- 
ment of incendiary bombs. Duplicate 
facilities for fire protection, as well as 
for power distribution and_ other 
necessary services, are provided. 

In all countries abroad, proper 
means of blackout are emphasized. In 
the early stages of the war, the British 
encountered some unusual effects in 
attempting to blackout plants by paint- 
ing the windows. One effect was con- 
siderable glass breakage under direct 
rays of the sun, owing to the absorp- 
tion of heat by the paint film. Another 
was that closing normally opened win- 
dows often resulted in inadequate 
ventilation, with a loss of employee 
efficiency and occasionally other ad- 
verse effects such as the accumulation 
of poisonous or explosive gases. Ade- 
quate ventilation, usually artificial, is 
now emphasized in all buildings sub- 
ject to blackout. The provision of 
light traps at the building vents in- 
troduces additional resistance into the 
ventilating circuit which must, there- 
fore, is oversized to insure desired 
results. It is now regarded as better 
practice to provide adequate shutters 
or shades outside window glass than to 
rely upon paint. 
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A similar philosophy of plant pro- 
tection is found in other European 
countries. In most cases, defense 
plants cannot be removed to safe dis- 
tances. Both in France and in Ger- 
many, therefore, many _ essential 
plants have been put under ground, 
often in abandoned mines and quar- 
ries. Particularly in the ease of 
metal-working plants, such as air- 
plane engine factories, this practice 
has introduced the need for air con- 
ditioning of underground spaces to 
limit the humidity and avoid con- 
densation and rusting and metal 
tools and parts. In both countries 
extensive use has been made of un- 
derground storage for dangerous and 
essential materials such as explosives 
and petroleum products. 


PASSIVE DEFENSE IN U. S. 


To some extent the windowless 
type of blackout plant has been built 
in the United States in recent years. 
So far as is known, however, no 
company in the chemical or process 
industries .has gone all the way in 
this direction. Apparently, all of the 
completely windowless plants so far 
erected here have been for preci- 
sion work, almost all of them in the 
metal-working industries. Window- 
less plants do not appear to fit well 
into the requirements of many proe- 
ess industries. Pharmaceutical manu- 
facture might be one type adapted 
to this sort of construction. Rayon 
manufacture might be another. In 
general, processes requiring air con- 
ditioning and making use of large 
numbers of operatives are those best 
adapted to blackout construction. 

For plants such as those for the 
manufacture of aircraft, the Army 
appears to prefer the use of window- 
less buildings, if possible. It recom- 
mends solid walls and roofs for 
power plants. The Assistant Secre- 
tary of War has issued a list of 
recommendations entitled “Passive 
Defense Protection for Munitions 
Plants—Minimum Requirements.” As 
regards civilian plants, these require- 
ments are actually only suggestions. 
Briefly summarized, the requirements 
are as follows: Structures should be 
placed against the side slope of hills 
and in clearings in woods. A regular 
pattern of structures should be 
avoided and buildings should be 
placed not closer than 200 ft. apart, 
if possible. 

In buildings in which operations 
must be earried on continuously, ar- 
rangements should be made for the 
installation of exterior opaque shut- 
ters or curtains which completely 
prevent eseape of interior light. Sky- 
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lights should be avoided. Entrances 
should be constructed with light 
traps and artificial ventilation means 
should be provided sufficient for an 
8-hour period. Exterior lights needed 
for safe pedestrian and truck traffic 
in the yard during blackouts should 
provide for quick installation of blue 
covers. 

Window areas should be reduced 
to a minimum and windows should 
be placed as high as practicable 
above the floor level since bomb 
splinters are projected on a mini- 
mum angle of about 15 deg. with the 
plane of impact. Wire- or other type 
of shatterproof glass should be used. 
Light-proof shutters should be of 
adequate strength to prevent open- 
ing by an air blast. Fire walls inside 
buildings should be sufficient to lo- 
ealize fires. Normal fire protection 
equipment should be supplemented 


with sand bins and portable equip- 
ment. 

The recommendations also consider 
the provision of splinter- and light 
bombproof shelters, below ground if 
possible. Later construction of light 
bombproof storage spaces for essen- 
tial spare equipment is suggested. An 
important recommendation is that a 
plan should look toward eventual 
duplication of each utility service 
such as water, gas and electric power, 
perhaps with a small standby gener- 
ating plant. Overhead transmission 
of essential services should be mini- 
mized, and fuel supply tanks placed 
underground, not inside buildings. 
So far as possible plant outlines 
should be concealed by location in 
wooded and broken terrain, by land- 
seaping plans, by protective discolor- 
ation, coupled with various other 
camouflage methods. 


Materials for the Building 


HAROLD DRAPER VERNAM 
Architect, Brooklyn, N. Y. 


This quick survey of what goes into an industrial building does not 
pretend to be exhaustive. For an encyclopedic treatment, the reader 
is referred to some of the excellent catalog compilations that are 
published in the architectural field. The chief aim of the present 
article is to discuss a few of the more troublesome points in build- 
ing materials, and particularly to note some of the newer things. 


W EVERY DECADE our build- 
ings become more specialized 
and more complex, giving the engi- 
neers and others who design, con- 
struct, and maintain them new 
problems to attack, and aggravations 
of oid ones to solve anew. 

Gravitation, wind pressure, heat 
and the need of it, sunlight and dark- 
ness, dust, rain, ice, and snow are old 
enemies, always attacking and al- 
ways beaten back. But greater con- 
centrations of loads, higher and 
longer structures, delicately adjusted 
processes, 24-hour operation, and 
other factors keep the draftsman, 
the chemist, the engineer, and the 
manufacturer as busy with problems 
of building materials and equipment 
as are the users of the completed 
structures with their own processes. 
A few of the things that go into 
buildings are described here, with 
the emphasis on some of the newer 
developments. 

Foundation problems were old 
enough when the Bible was written 


to be used to point a moral. Only 
of recent years, however, have we 
invented methods that are sure-fire 
solutions for almost every condition. 

In the design of building founda- 
tions it is first necessary to determine 
the bearing capacity of the soil, 
which is accomplished by test bor- 
ings, or the use of loaded test piles. 
When the bearing capacity is found 
to be insufficient for ordinary foot- 
ings, special methods of support for 
the foundation are required. 

One way is to use piles. The 
trunks of straight, strong trees, 
driven in upside down, are ade- 
quate for many situations. How- 
ever, if the soil is alternately wet and 
dry, such piles will rot and in this 
ease concrete-filled steel is generally 
used. 

One method is to drive into the 
earth hollow steel tubes, slightly coni- 
eal in shape, proportioned like the 
tree-trunk pile, until they can be 
driven no farther, or only a trifling 
amount at each blow. Then all are 


cut off at the same level and filled 
with conerete. The conical shape 
of the piles compresses the earth, 
so skin friction finally stops them. 
To inerease their bearing capacity 
one form has annular ridges through- 
out its length, another is corrugated 
longitudinally as in Fig. 1. 

If preliminary tests have shown 
soft earth to a great depth, perma- 
nently wet for the lower strata, wood 
piles are driven first, to be capped 
with concrete filled tubes or pre-cast 
eonerete cylinders for the upper 
length. 

When rock or other very solid ma- 
terial is encountered, skin friction 
need not be depended upon for sup- 
port. Steel tubes are driven until 
they stop, then, after removal of 
the earth from within the tube, filled 
with conerete (Fig. 2) or, oceasion- 
ally a steel column is put down 
inside each tube, cased in concrete. 

A variation, when moderately solid 
earth is encountered, is to foree con- 
erete down the tube under pressure 
of a plunger, so that it mushrooms 
out below the tube, forming a broad 
foot to sustain the superimposed 
weight, as in Fig. 3. 

To prevent subsidence of an ex- 
isting heavy structure when an ex- 
cavation is made adjacent to it, or 
a subway is run nearby, has been the 
object of a system known as “under- 
pinning,” also used to raise buildings 
that have already settled, to brace 
failing retaining walls, and so on. 

This is a variation of the steel tube 
method. Instead of driving the tubes 
by blows they are pushed down by 
hydraulie jacks, two for each tube, 
the upper bearing of the jacks being 
against the wall to be supported or 
against short steel beams, known as 
needles, put through or under the 
walls. When the gage showing hy- 
draulie pressure indicates that a tube 
is supporting its designated load a 
short steel column is wedged in place 
between the tube and the load. Tests 
have shown that when the pressure 
is removed from a pile, it tends to 
spring back slightly, and upon re- 
application of the pressure, will pene- 
trate farther than at first. To pre- 
vent this and avoid further subsidence 
of the building, frequent practice is 
to drive the wedges while the jacks 
are still in place and the pile loaded. 


CONCRETE 


Despite the simplicity of the proe- 
ess of making concrete—so much 
stone or gravel or cinders, so much 
sand, so much cement, and so much 
water, plus, at times, a little of some- 
thing else, all stirred up together— 
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a very large part of the concrete used 
is not nearly as good as it could be. 
Why? Because another ingredient 
has been omitted: brains. The lack 
of this last ingredient is usually 
evidenced in the use of too much 
water and too little mixing. It is 
fortunate that on many jobs the 
concrete does not have to be par- 
ticularly good, provided there is 
enough of it. For important work 
enough brains are commonly added. 
When concrete is at its best it is 
capable of accomplishing almost as- 
tonishing things, which would re- 
quire a book to deseribe. It is well 
to bear in mind that some common 
impressions about econerete are de- 
rived trom the faulty performances 
of poor stuff, and the use of it in 
particular circumstances should not 
be vetoed hastily. Brief references 
to a few items only are made here. 
Vacuum Concrete—In order to 
make conerete sufficiently dense, to 
give high strength, as well as a fair 
degree of waterproofness, it is neces- 
sary to keep down the water content 
of the mix as much as possible. In 
the past, the foremost method of 
placing such a dry mix has been to 
tamp it manually into the forms, or 
flat, as the case may be. In the last 
few years a process for aceomplish- 
ing the same end more expeditiously 
has been developed, in which the 
concrete is vibrated mechanically. 
Still a newer method is the patented 
process of using a mixture with more 
than proper amount of water, so as 
to obtain good flowing characteristics, 
and then removing the excess water 
by sucking it out with special mats 


Figs. 1-8: (1) Fluted steel pile; (2) Concrete-filled steel tubes 
supporting a heavily loaded building column; (3) Showing 
how concrete is sometimes mushroomed from the bottom of a 
steel pile under pressure of a plunger; (4) Twisted-pair rein- 


manifolded to a vacuum pump. By 
means of this process concrete can 
be made dense enough in ten minutes 
so that it can be walked on, and fin- 
ished off with a floor machine. The 
mats, which are approximately 3 x 4 
ft., ean be laid side by side on a 
horizontal conerete fioor, or placed 
inside the forms for the vacuumizing 
of a foundation wall. 
Speed—Quick-setting portland ce- 
ments, whose setting time can be 
controlled either by the manufacturer, 
or by admixture of special ingredi- 
ents at the job, make faster eonstrue- 
tion feasible and mid-winter work 
practicable. The action of cement 
being a chemical one, not a drying- 
out process, once the concrete has 
set, little if any harm will be done 
by freezing. Heating of ingredients 
and other precautions insure suffi- 
ciently early setting so that shut- 
downs until the weather moderates 
are now seldom necessary. 
Reinforcement—The small percent- 
age of steel used in strengthening 
concrete, and that in easily obtained 
mesh or bar form, may make its use 
particularly advantageous if short- 
ages in structural steel develop. Such 
a shortage may oceur because of too 
much work in the fabricating shops, 
even though the mills may still be 
able to roll the shapes desired. 
Because steel and conerete are very 
close together in coefficient of thermal 
expansion, a _ reinforced concrete 
structure is capable of developing 
the full strength of the steel. How- 
ever, in order to prevent any possible 
slip of the steel in the concrete, vari- 
ous deformations of the steel are 


employed. One of the earliest was 
a simple twisted bar while some ot 
the later types use protruberances. 
A patented reinforcing bar called 
“Isteg” (Fig. 4) is spreading in use. 
This is made by cold-twisting two 
bars together, like a two-strand rope, 
the process hardening the steel, show- 
ing up any inherent defects, and 
producing a shape which bonds ex- 
cellently with the conerete. A con- 
siderable cost saving is claimed, the 
sum of several small savings, in- 
cluding a reduction of one-third in 
the amount of steel required. 

Forms — Formwork for concrete 
has been cheapened by the use of 
sectional steel forms, which are by 
no means new, and by employing 
plywood or various composition 
boards in large sheets as a facing 
over rough lumber, which is a rather 
recent practice. If the plywood is 
oiled very little cement will adhere 
to it, so that the same form material 
can be used over and over and the 
resulting conerete surface will be 
practically as smooth as the ply- 
wood. This often makes any finish- 
ing work on the concrete unneces- 
sary. The steel forms, even when 
oiled, do not produce a particularly 
good surface and should be used 
for concrete that will not be seen, 
or where appearance is of no im- 
portance. 

Fireproofing—Conerete is doubt- 
less the most frequently used material 
for the fireproofing of structural 
steel. Poured to a sufficient thick- 
ness around the steel members of a 
building it prevents the steel from 
reaching a temperature high enough 


forcing bar for concrete (Isteg); (5) Light steel beam made by 
slitting and expanding; (6) Light steel beam fabricated by 
welding: (7) Nailer beam with wood nailing strip on top: 
(8) Stransteel beam which holds nails in the sinuous portion 
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Figs. 9-19: (9) Typical light steel floor or roof deck: (10) 
Robertson keystone-type cellular steel floor: (11) Pre-cast 


(14) Steel floor grating assembled by pressure; (15) Welded 
non-slip steel floor grating; (16) Concrete-finished concrete 


reinforced concrete joist for light construction: (12) Cross sec- floor: (17) Concrete floor topped with chemical tile; (18) 


tion of reinforced gypsum plank for floors or roofs (U. S. 
Gypsum Co.): (13) Riveted-joint steel floor or tread grating: 


to cause it to drop its load in ease 
of fire. General practice is to use a 
minimum of 14 to 2 in. of concrete 
over horizontal members, such as 
girders, and 4 in. over vertical mem- 
bers, such as columns. 


STRUCTURAL STEEL 


Struetural steel is available in a 
considerable number of well-known 
eross sections, sueh as angles, chan- 
nels, T’s, I-beams, H-beams, Z's and 
rods, all of which come in many sizes. 
Welding on the job, or in the shop 
fabrication of certain’ kinds of 
trusses, has resulted in the develop 
ment of still other than the elassi- 
cal shapes. However, most of this 
is by no means new. Still, there are 
a number of less widely known de- 
velopments that should be mentioned. 

The open-web joist, formed either 
by slitting the web of an I-beam and 
expanding it (as in Fig. 5), or by 
welding separate parts together ( Fig. 
6), is a light-weight unit adequate 
in strength for many places. It has 
some minor advantages due to its 
open web, such as the freedom with 
which pipes and conduits may be 
strung through it, but its real reason 
for being is that it does its work with 
less steel than an I-beam contains. 
One form called a nailer joist, shown 
in Fig. 7, has a wood strip seeurely 
attached on top, for nailing. 

An entire system of light steel- 
frame construetion has been built up 
from the idea that it would be very 
convenient if one could only nail 


things directly to steel. The basis of 
this system is a unit similar to an 
I-beam but made of two light chan- 
nels fastened back to back with a 
narrow space between them. The 
webs of the channels are bent into a 
Wavy section, as in Fig. 8, the space 
between naturally following the same 


putline. When nails of the right 


diameter are driven into the spaces 
they are held more tightly than in 
wood, consequently anything that ean 
be held with a nail ean be fastened 
to the struetural members, which are 
themselves held to each other by 
screws. Only a few main shapes and 
small attachments are necessary. 


STRUCTURAL FLOORS 


Floors in industrial buildings are 
generally of two parts, the sub-floor 
or struetural floor, which takes the 
load, and the finish floor which is 
the wearing surface. The most fre- 
quent exception to this type of eon- 
struetion is the reinforced eonerete 
floor, or conerete laid on the ground, 
which may serve both purposes with 
the same slab. However, even these 
types are often finished with some 
other floor surfacing material. When 
the structural floor is not of con- 
crete, it is likely to be of steel, pre- 
cast conerete or gypsum, or wood. 
Similar constructions are also used 
for roof decks. 

Steel—If structural steel channels 
were to be laid side by side with 
the flanges down, one could build 
fine roadway or bridge deck, but it 


Mastic floor laid over concrete; (19) Wood finish and under- 
floor laid on sleepers embedded in cinders 


would require a lot of steel. From 
this idea, a number of floor and roof 
systems have been devised, using 
light-gage steel sheets bent to various 
forms, instead of heavy channels. 

Probably the simplest type is the 
corrugated sheet so often used for 
roofing, but sometimes serving as a 
form for eonerete floor slabs. Used 
in this way it usually remains in 
place, becoming the finished ceiling, 
and, if spans are short, obviating 
the need of reinforcing the concrete. 

The next step is to make the ecor- 
rugations deep (Fig. 9), to obtain 
increased stiffness. A further de- 
velopment is to weld sheets to the 
corrugations, forming flat ceilings or 
floors or both. A considerable num- 
ber of patented shapes are now on 
the market, each having some ad- 
vantage in economy, speed of erec- 
tion, or final results obtained. 

Where the top surface of any such 
floor or roof system is flat it is ap- 
parent that certain finishes can be 
applied direct'v. When the corruga- 
tions or channels are open at the top, 
as in Fig. 10, conerete is used as a 
filler and fire proofer, and under such 
circumstances any depth of conerete 
and any sort of reinforcing can be 
employed that the spans and the 
loads require. 

One company has developed an 
eleetrie wiring system in connection 
with its steel floor construction, the 
hollow spaces in the floor serving as 
conduit. This permits outlets to be 
installed at almost any point in the 
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floor with minimum difficulty, either 
originally or as later extensions. 

Precast Concrete—In some locali- 
ties beams and slabs of concrete, 
properly reinforeed, are being made 
for sale as a building materials as 
in Fig. 11. These are designed for 
short spans and light loads, so are 
not widely usable in factory con- 
struction. Where suitable, however, 
they provide a fire resistant floor 
that ean be quickly finished, and re- 
quire no derrick for handling. 

Small slabs of special shape are 
made for roofs, being used to fill in 
between rafters and to serve as a 
foundation for some finish roofing 
material. Oceasionally large slabs 
have been precast, to fill in wall 
areas. This system seems not to be 
generally applicable, but may solve 
a peculiar problem now and then. 

Often pre-cast concrete slabs are 
made of concrete employing a light- 
weight aggregate, or a _ concrete 
“blown up” chemically during manu- 
facture. Such slabs are much lighter 
than the ordinary product. 

Gypsum Planks — A step away 
from precast conerete is the plank 
or slab of gypsum. Of various 
shapes and sizes they are 2 to 3 in. 
thick, dimensioned so as to be easily 
handled and laid, reinforeed for 
strength, and with interlocking edges, 
as appears in Fig. 12. These may be 
laid on joists or rafters like wood 
lumber, serving as an underfloor or 
roof over which any type of finish 
material may be applied. They are 
ineombustible, insulating, quickly in- 
stalled, and weight less than half as 
much as conerete. 


FLOOR SURFACES 


If a perfect floor exists it has the 
following characteristics and prob- 
ably others: 


Made from inexpensive materials; 

Cheaply installed ; 

Immediately ready for use; 

Shock resistant; 

Abrasion resistant; 

Flexible; 

Not slippery under any condition; 

Noiseless and sound absorbing; 

Non-conductor of heat; 

Attractive to the eye; 

Numerous colors available; 

Unaffected by changes in tempera- 
ture and humidity, or by oils, 
acids, alkalis, salts, solvents or 
water ; 

Odorless ; 

Germicidal; 

Rasy to fasten machines, ete. to, 
and strong enough to hold them; 

Resilient enough to seem soft un- 
derfoot and to minimize dam- 
age to articles dropped on it; 

Will dissipate static electricity and 
is non-sparking when struck; 

Easily kept clean. 
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It is quite certain that no such 
ideal flooring material exists; in fact 
some of the qualities listed are con- 
tradictory in reality although one 
might conceive of a material that 
would possess them all. 

As every flooring substance known 
to us will sooner or later wear out 
or may have to be replaced by an- 
other because of changes in work 
done, two other related characteristics 
are desirable: (1) Small repairs 
easily and quickly made; and (2) 
large sections easily and quickly re- 
moved and replaced. 

No material will serve satisfactor- 
ily in all places so it is necessary 
to consider each space by itself and 
even, in some instances, to have more 
than one sort of flooring in a single 
area. So many factors affect a choice 
that it is best, after tentative selee- 
tions have been made, to consult the 
makers of each material before final 
decisions have been reached so that, 
not only will the finish material be 
the best for the purpose, but the 
underfloor also will be just right, 
with proper allowances made for 
thicknesses, expansion, or whatever 
else may affect the finish floor itself. 

Brick and Tile—Although eonerete 
is probably used as the finish floor 
in more chemical plants than all 
other materials put together, con- 
erete is not satisfactory under the 
most severe corrosive conditions. For 
the hardest service of this type, acid- 
proof brick and chemical stoneware 
tile usually prove to be the best types 
of finish, although also the most ex- 
pensive. For such floors a conerete 
underfloor is generally used, to which 
the brick or tile is cemented with 
mastic, a sulphur cement, or one of 
the self-hardening acidproof cements. 

Concrete—A concrete floor surface 
will be very much better than those 
commonly met if it is made according 
to the best practice. A careful selec- 
tion of materials, the right propor- 
tioning, the use of the least amount 
of water that will wet the material, 
tamping, rolling, and compacting 
with a floor machine with a rotating 
steel disk, then a final going over 
with a steel trowel, will produce a 
surface that is dense, watertight, and 
wear-resisting to a remarkable de- 
gree. A period of “curing,” during 
which the conerete is kept thoroughly 
wet, must follow, after which the 
floor is ready for the worst. 

Quick-setting cement makes pos- 
sible the use of new or patched floors 
in two days, so that week-end repairs 
are feasible. 

To further harden the surface of 
eonerete floors, metallic and other 


extremely hard aggregates are some- 
times mixed in. The selection of the 
aggregate depends upon conditions 
to be encountered, so that the diree- 
tions of the manufacturer should be 
carefully followed. This warning is 
even more important when chemical 
compounds are mixed with the con- 
crete, as some are harmful. + 

Hardening treatments may be ap- e 
plied after the floor has dried, by os. 
floating a solution of magnesium 7S 
fluosilicate, sodium silicate, aluminum 
sulphate, or zine sulphate over the 
surface. Sometimes two or three * 
successive treatments are used, Wile 

A treatment of warm linseed oil, 
China wood oil, or paraffin, applied 
so that it will soak in, prevents at- 
tacks by lactie acid, vinegar, salt, 
sugar and similar agents, although it 
is claimed that a very dense concrete 
will not be hurt by them. 

Concrete floors that receive ex- 
cessive punishment are reinforced 
with steel grids, whieh are generally 7 
rather light, the steel receiving the St 
pounding while the concrete is mainly a 
valuable as a filler. For very heavy 
work, cast iron grids may be used. , 

Terrazzo — Terrazzo is merely a 
concrete floor that has colored ag- ; 
gregate, usually marble chips, and : 
that has been ground down until r 
the color is exposed. It is suitable 
for lobbies, stairs and corridors in eos 
the administrative portion of a fac- Fis 
tory. 

Non-Slip Concrete 
terial incorporated in 
finely divided abrasive, such as sili- ‘s 
eon carbide, to prevent slipping at cA 
dangerous places. This is mixed 
only in the finishing coat, or sprin- 


Another ma- 
eonerete is 


Fig. 20—A good solution to the chemical 
plant floor problem is that shown below in 
a recent addition to the Eli Lilly plant; note 
mezzanines and cross-overs 
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kled on while the surface is still soft, 
and trowelled in. 

Oxychloride Cement — Magnesium 
oxychloride cement has advantageous 
qualities which led to its wide use 
for floors and stuecos some years ago. 
It had one fault which causes its slow 
destruction: solubility in water. H. 
H. Robertson Co. has discovered that 
the addition of finely powdered cop- 
per to the cement alters its charac- 
teristics so that it is usable as a 
plastic flooring material with unique 
properties. Sold under the name of 
“Hubbellite” the material is claimed 
to have great wear resistance and 
resilience and to be unaffected by or 
highly resistant to water, natural 
mineral oils, cooking fats, sugars, 
food wastes and fire. It is non- 
sparking and will conduct away 
static electricity. Furthermore it is 
claimed to destroy certain of the 
bacteria, fungi and algae sometimes 
found in buildings, probably the most 
common being that which causes 
“athlete’s foot.” 

Bituminous Floorings—These ma- 
terials have more or less in common. 
They are, for example, surfacing ma- 
terials only, dependent in part upon 
the underfloor for their effectiveness. 
Irregularities will usually show 
through, changes from any cause are 
likely to produce cracks in the sur- 
face, and dampness beneath may de- 
stroy the bond between the materials. 
They are in themselves waterproof, 
quiet, resilient and non-dusting. 

All are soft enough to be damaged 
by heavy loads, especially when tem- 
peratures are high, although they 


Figs. 21-29: (21) Steel sash grouted into opening in concrete 
wall; (22) Brick wall bonded to block backing; (23) Brick 
cavity-wall construction gives a dry wall and maximum heat 
insulation for the material used; (24, 25) Two oi many shapes 
of hollow terra-cotta units; (26) Natco terra-cotta unit for 


vary in softness according to their 
composition and when properly se- 
lected for the location are satisfac- 
tory. All will withstand a great deal 
of wear and are easily replaced. 

They are uniformly non-sparking 
and non-slippery, although the latter 
quality may be affected by mainte- 
nance methods and wear. 

Asphalt is the basis of a number 
of types of flooring, including hot 
mastic, cold emulsion, thin tile and 
paving blocks. 

Mastic—Hot asphaltic mastic is a 
mixture of asphalt and graded aggre- 
gate, spread while hot about an inch 
thick. The proportions of the mix 
and the technique of placing are as 
important as with portland cement 
concrete and should be directed by 
skilled men. Cold asphalt emulsions 
are mixed with portland cement and 
sand, sometimes with stone also. The 
underfloor is wetted, then a priming 
coat of emulsion is spread, followed 
by the mixture. Here, too, propor- 
tions and technique are important. 
This flooring is much used for pateh- 
ing conerete floors. Owing to their 
good degree of corrosion resistance 
mastie floors are widely used. 

Both types of mastie require time 
for setting. To overcome that handi- 
eap, and to insure uniformity of 
product, numerous manufacturers are 
producing blocks and tile of asphaltic 
mixtures which can be used as soon 
as laid. Different compositions give 
somewhat different characteristics, 
especially in respect to hardness. 

Tile and blocks are made in thick- 
ness from 4 in., used where traffic 


is light, up to 3 in., for heavy truck- 
ing, as on roads and bridges. The 
thinner ones are cemented down with 
an asphalt paint or thin emulsion, 
the thick ones usually laid on a 
cement mortar base. Wherever de- 
corative effects are important, as in 
offices, thin tile of various colors may 
be employed. 

Metal Floors—In addition to its 
use as a sub-floor, steel also finds 
considerable use for the finished floor. 
Particularly is this true in the case 
of open steel flooring. Here grids 
somewhat similar to the type men- 
tioned above for reinforcing concrete 
floors, of which Figs. 13+15 are typi- 
eal, may be used for the entire 
floor, except for supporting beams, in 
working platforms, walkways, gal- 
leries, bridges, stairs, ete. They are 
lighter in weight than other types 
of construction which might be used, 
allow a considerable percentage of 
light and air to pass through, and 
are very easy to remove for repaint- 
ing, hoisting materials, or for reloca- 
tion of equipment, alterations or 
repairs that may be needed. A con- 
siderable number of patterns and 
methods of assembly are available. 

Non-slip metal plates also have 
their uses. There are two types, one 
of rolled steel with a pattern of little 
raised studs or buttons, the other, 
various cast metals with abrasive 
grains in the surface. The first type 
is commonly used where there is 
trucking to be done or to cover 
hatechways and pipe channels. The 
abrasive type is excellent for stair 
treads and platforms and wherever a 


speedy erection and leak prevention; (27) Metal gridwork 
for mortarless erection of glass block interior partitions: (28) 
Diffusing type glass block used in a ceilingless building: (29) 
Prismatic glass blocks used to reflect from a ceiling; some- 


times a combination of blocks is used 


hes 


slip would be particularly dangerous. 
Frequently narrow strips of the lat- 
ter type of material are cast in con- 
erete at the edges of stair treads and 
platforms, both to take the excessive 
wear and to prevent slipping. 

Wood—One type of wood floor 
that is being widely used is wood 
block. Made from several woods, 
usually yellow pine, in various sizes 
and depths, always with end grain 
exposed, these blocks can take a 
great amount of punishment. They 
are impregnated with creosote or 
other preservatives and cemented to 
a concrete underfloor with pitch 
which is also used to fill joints. They 
are used to a large extent in metal 
working industries and could prob- 
ably be used more frequently to 
advantage in chemical plants. 

Such blocks have many of the 
qualities listed above as inherent in 
the ideal flooring material, important 
among which is the ease with which 
machinery may be attached. The 
blocks will not pull up individually, 
as might be expected, as they are 
bound together in various ways in 
addition to being cemented in place. 

There are sections in some plants 
where wood plank floors are ade- 
quate, or where wood covered with 
other materials such as mastie or 
linoleum may be the best treatment. 
It should be mentioned that there 
have been advances in floor finishes 
and that both wood and linoleum ean 
be covered or impregnated with sub- 
stances which greatly increase their 
permanence. 

An important thing to be con- 
sidered in connection with floors is 
whether there will be spillage of sub- 
stances which, either alone or when 
mixed with wash water, will corrode 
the nearby structural steel. As steel, 
whether used for columns, beams, or 
concrete reinforcement, is commonly 
encased in a coating of cement mor- 
tar or in concrete—unless entirely 
exposed to view—it is in order to 
investigate the effects of the chemi- 
eals which may be spilled upon the 
cement. Some substances which may 
be safely stored in concrete tanks will 
nevertheless soak into a concrete floor 
which is subjected to the battering of 
truck wheels. Others are destruc- 
tive in dilute form, as after wash- 
ing, but safe when concentrated. 

Common practice in chemical 
plants is to construct concrete floors 
and those covered with mastic like 
shallow pans with a raised edge or 
dam around all walls and columns. 
A further protection is to keep the 
floor about an inch or two clear of 
the columns, with an open air space 


between, and in extreme cases to fill 
the floor pan with earth to absorb the 
spillage. 

Where conditions are bad one more 
step should be taken which is to have 
all steel painted during erection with 
a protective paint, usually asphal- 
tie, and sometimes to paint the con- 
crete floor in like manner. 


WALLS 


In an earlier day, factory walls not 
only had the function of inelosing 
the structure, but also of supporting 
the upper floors. Today, except in 
the ease of reinforced concrete build- 
ings walls are generally non-load- 
bearing, for the purpose of inclosure 
only. Thus, they ordinarily do not 
need to be very heavy and in the 
ease of much factory construction are 
of light corrugated materials such 
as steel or asbestos-cement composi- 
tion. Although masonry walls, par- 
ticularly in single-story structures, 
may be made heavy enough for load 
bearing, the tendeney toward large 
areas of window glass generally rele- 
gates these materials also to fill-in 
between the steel framing members. 
Masonry materials now used include 
cinder and cement blocks, brick and 
terra-cotta tile. A rather recent de- 
veleopment for the purpose is glass 
block. 

Cement Blocks—Cinder blocks are 
lighter in weight than the so-called 
eement block, transmit less moisture 
although more porous, have better 
insulating value, and commonly are 
cheaper. They are not so strong, 
however, and are dark in color and 
rough, making them unsuitable for a 
finished wall in most places. 

Cement blocks are made with stone 
or gravel and are much denser and 
hence stronger than cinder blocks. 
This type is light in color, smooth 
and accurate when well made, and 
ean be obtained solid or with air 
spaces. Such blocks can be had 
shaped so as to bond with a brick 
facing (Fig. 22), producing a very 
good wall at moderate cost, one which 
may be left unfinished or painted on 
the inside. 

Any solid masonry wall may leak, 
and probably every one will cause 
vapor to condense on its inner sur- 
face during cold weather, which 
should be given consideration when 
an exposed wall is contemplated. 

Brick and Tile—A type of masonry 
wall designed to avoid leakage is the 
cavity wall of brick, an importation 
from Europe where considerable ex- 
perience has demonstrated its value. 
This wall consists of two entirely dis- 
tinet walls of brick fastened together 
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Fig. 30—Porcelain enameled steel siding is 
a recent development of Porcelain Enamel 


Steels, Inc., Cleveland. Roofing and archi- 


tectural trim are also enameled 


by metal ties and separated by a 2-in. 
air space, as in Fig. 23. The air 
space is continuous all around the 
building and from top to bottom. For 
light bearing loads each wall may be 
a single brick in thickness; for 
others, however, the inner wall should 
be 8, 12 or even 16 in. aceording 
to height and the weight to be sup- 
ported. The insulating value of the 
air space is said to be at least equal 
to that of another 4 in. of brick, 
while it obviously is an _ effective 
moisture stopper. 

Some structures have been built 
with small openings from the base- 
ment into the air space, with other 
openings at the top. Gravity circula- 
tion of air was thus obtained. This 
would seem to be worth studying as 
a means of temperature control. 

Terra-Cotta—Backing up a 4-in. 
brick wall with hollow units is an- 
other way to entrap air for its insu- 
lating value. Cinder and cement 
blocks were mentioned above, but an 
older and possibly more widely used 
material is the hollow terra-cotta 
load-bearing block. These blocks are 
used to a considerable extent in 
chemical plant construction owing to 
low cost and corrosion resistance. 
When laid up with a weak mortar, 
walls made from them may be taken 
down and salvaged when building 
changes are needed. 

Terra-cotta blocks come in a con- 
siderable variety of shapes and fin- 
ishes, of which Figs. 24 and 25 are 
only two types. Some are purely 
structural, intended to be bonded 
with brickwork, and having a chan- 
neled inner face to hold plaster. 
Others are glazed on the inside, and 
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another type constitutes a complete 
ee. wall material in one piece, having 
Re both outer and inner surfaces which 
require no further treatment. 

“ One ingeniously shaped hollow tile 
; (Fig. 26) is said to save labor in lay 
te ing beeause it is very easily held, and 
furthermore its interior webs form 
channels which will carry off water if 
there should chance to be leaky spots 
in the wall. 

‘ For inside use, base and corner 
tiles with coves and bullnoses are 
made, also cap tiles for the top of a 
wainseot or a low partition and a 
number of radial shapes. Both salt 
and ceramic glazes are used, as well 
a ra as unglazed surfaces, providing a 
wide range of colors and effects for 
the designer. Perfected methods of 
manufaeture and selection have elimi- 
nated most of the defects formerly 
common, so that a fine appearance 
can be obtained when this is impor- 
Boats tant, or by third 
; grades, substantially the same results, 


using second or 


except in looks, are possible at lower 
cost. 

Wherever great load-bearing capac- 
ity is needed, standard-sized brick 
having the same finishes as the hol- 
With either 

brick or tile it is obvious that cleanli- 
‘ ness can easily be maintained and 


low tile can be used. 


only severest abuse will cause damage. 
Glass Blocks—Although nowadays 
well-known, glass blocks are so suit- 
‘ able for use in many chemical plant 
“ applications that a listing of their 
a qualities is in order, 
ot Their primary purpose is to admit 
: daylight through exterior walls, serv- 
ing in lieu of sheet glass. They have 
also been used in saw-tooth skylights 


Fig. 3i—-Where large areas need good day- 
‘* light the use of glass-block-walled monitors 
f as in Industrial Rayon’s new Painesville 
plant prove an excellent solution 


and in monitors for the same pur- 
pose. It is doubtful whether they are 
properly used in interior partitions, 
where the transmitted light is small 
and there are some disadvantages. 
There may oceasionally be places 
where their decorative qualities war- 
“ant their use, but only rarely and 
in small numbers in a factory. 

However, should interior glass 
blocks be desirable, a system of metal 
gridwork for erecting partitions 
(Fig. 27) has recently been put on 
the market, which permits easy 
demolition and re-use without waste. 

It is obvious that glass blocks will 
not transmit as much light as the 
far thinner flat glass, but the light 
which does get through is well dif- 
fused and effective. Because of the 
diffusion, shadows are reduced. One 
type insures still greater diffusion 
through use of a thin glass fiber mat 
fused between the halves of the unit. 

Several types are made which vary 
in their transmission of light. Such 
conditions as undue exposure to sun, 
reflecting ceilings, no ceilings, and 
deep rooms needing light far inside, 
are taken into account by the makers 
of the blocks. Figs. 28 and 29 sug- 
gest suitable methods for specific 
problems. A combination of blocks 
in a single wall is at times desirable, 
the lower rows diffusing the light for 
nearby workers the upper ones send- 
ing it far into the area or even 
against the ceiling. 

Solar heat passing into the interior 
is reduced by as much as 65 percent 
with some types, and discomfort even 
more, as no direct rays reach workers. 
Heat loss from the interior is also 
reduced to an extent that permits 
almost an entire wall to be built of 
bloeks with less loss than through a 
brick wall with about one-quarter of 
its area in windows. Condensation 
on the interior is much less than with 
ordinary windows, simplifying hu- 
midity eontrol. No dust ean enter 
through such wall panels; resistance 
to fire is high; sound insulation is 
good; cleaning is easy; and mainte- 
nance costs are negligible. 


WINDOWS 


As compared with the small win- 
dows used in the old mill-type con- 
struetion, modern factories have 
gone to extremely large areas of 
window glass. In some eases this has 
extended to the point of making most 
of the outer wall of glass by reducing 
the sizes of columns, mullions and 
muntins, in some eases even going to 
cantilever construction so that there 
are no columns in the line of the 
windows. However, in chemical 
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plants, where such large expanses of 
glass are rarely needed, this trend 
has not been especially notable. Al- 
though steel sash is now largely 
used, there has been some tendency 
to return to wood sash on account 
of its better corrosion resistance. In 
plants having explosion hazards, light 
sash hinged to swing out easily for 
explosion venting are often used. 
Sometimes glass is scored with a dia- 
mond to insure its breaking in ease 
of an explosion. 

For some rooms certain of the 
special window or skylight glasses 
may be desirable. For example, 
actinie plate glass is now made that 
will absorb about 48 percent of the 
heat rays from the sun. About half 
of this amount, during warm weather, 
will find its way inside by radiation 
and convection, the other half will 
be dissipated outside. Another 5 per- 
cent of the heat is reflected by the 
exterior surface of the glass so that 
about 29 pereent of the solar heat 
does not enter the building, whereas 
78 percent of the visible light does. 
By double glazing, about half of the 
heat may be excluded. 

A recent type of double glazing is 
accomplished by joining two sheets 
of glass with a metal seal which per- 
manently retains about } in. of de- 
hydrated and dust-free air between. 
A considerable reduction heat 
transmission is achieved, with marked 
lessening of condensation. 


STAIRWAYS 


Access from one floor to another 
in a building many be accomplished 
with either stairs or ramps, although 
the latter seem rarely to be used 
except where a considerable number 
of employees is involved, or ma- 
terials handling is by truck. The 
minimum width of stairs to aceom- 
modate one person should not be less 
than 22 in., and where possible con- 
flicts on the stairs may oceur, the 
width should not be less than double 
this. Ramps should not be used where 
the grade is more than 20 deg., while 
for a grade of more than 50 deg., 
fixed ladders are properly employed. 
Factory stairs are usually not de- 
signed for the same degree of com- 
fort as other stairs. However, con- 
siderations of safety must be kept in 
mind. For example, open risers 
should be avoided. The possibility of 
the foot slipping through ean be 
minimized if a flange is provided at 
the back of the tread. The tread in 
no ease should be less than 6 in., 
nor the rise more than 8 in. Many 
types of satisfactory construction 
may be employed. In the case of per- 
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Figs. 32-38: (32) Built-up roof on a concrete building; (33, 34) 
Ridge construction and roof support details for corrugated 
(35) Insulated non- 


cement-asbestos roof (Johns-Manville); 


manent stairs, reinforced concrete 
may be used, or a steel frame with 
one of the numerous types of treads 
that are available. For less perma- 
nent stairs, as to working platforms, 
riveted, bolted or welded steel can be 
used, usually with treads of open- 
steel gridwork. 


DOORS AND ROOFS 

Numerous types of doors usually 
of steel, may be had for closing 
openings of almost any size. For 
truek entranees and shipping plat- 
forms, roll-up doors, tilt-up designs, 
and rolling grilles, any of which may 
be motor-operated, can be used. For 
fire doors in interior partitions, the 
most common construction is the 
gravity-operated type, with fusible- 
link release to permit closing in the 
event of fire. In this connection, it is 
worth noting that if the fire door is 
so heavy that it cannot be opened by 
one man, some other means of escape 
must be provided. 

Except in rare eases, factory roofs 
which are nearly flat will be finished 
with a “built-up” surface applied 
over a solid backing (similar to the 
various underfloors deseribed above), 
while those with a distinet slope will 
employ some corrugated sheet ma- 
terial, usually without any kind of 
backing or other support except the 
purlins. The same types of ecorru- 
vated materials are often used for 
side walls. 

Built-Up Roofs—The methods and 
naterials employed in the making of 
uilt-up roofs (Figs. 32 and 35) are 
~o well known that they need not be 
‘ommented on extensively here. Suf- 


fice it to say that such roofs ean be 
applied successfully to almost any 
kind of roof deck. The usual con- 
struction is to apply a minimum of 
three layers of impregnated felt to 
the roof, with liberal coatings of tar 
or other bituminous material, after 
which the final surface is protected 
with a layer of gravel imbedded in 
the last tar coating. Such roofs are 
commonly “bonded,” that is, guaran- 
teed for periods of 10, 15 or 20 years, 
depending on the construction. A 
fairly recent development is the use 
of one or two layers of rigid insula- 
tion between the structural roof and 
the waterproof finish. This has the 
double advantage of decreasing the 
heat loss and preventing roof con- 
densation during cold weather. 

Rather new is the use of ?-in. 
thick asphalt-impregnated insulating 
boards as a wearing surface on top 
of built-up roofs and decks. This 
material is also suitable for basement 
floor surfaces. 

Corrugated Roofs—Corrugated ma- 
terials used for roofing include sheet 
steel, cement-asbestos, poreelain- 
enameled steel and glass. For use 
where galvanized steel is undesirable, 
corrugated sheets with other protee- 
tive coatings, asphaltic in nature, 
have been produced. Several dif- 
ferent corrugations are available, and 
as many as three distinet protective 
coatings are successively applied on 
each sheet. Some of these protected 
metals have been in service for over 
20 years without replacement, and 
have demonstrated great resistance to 
‘weather, water, chemicals, fire, and 
abrasion. 
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condensing corrugated roof (Johns-Manville); (36) Inverted 
T-frame support for glass block roofs and floors; (37) Ro- 
tating ventilator: (38) Continuous-ridge-type ventilator 


A neweomer in the roofing field is 
porcelain-enameled corrugated-steel 
sheet, shown being erected in Fig. 30. 
For some time this glass-like surtae- 
ing material fused to steel, has been 
used for signs, wall covering, and 
similar exterior features, so that its 
weathering capabilities are proved. 

Corrugated sheets of asbestos and 
portland cement are too widely 
known and used to require descrip- 
tion here. Long lived under corrosive 
conditions, they are extensively used 
in chemical plants. Details of ridge 
construction and a method of attach- 
ing the sheets to the purlins are 
shown in Figs. 33 and 34, and a 
method of insulating such roofs 
against condensation, in Fig. 35. 

Wherever a_ great amount of 
natural daylight is imperative an 
entire root can be covered with cor- 
rugated wire-glass. The corrugated 
form stiffens the glass so that clear 
spans of 5 ft. are quite safe, and the 
glass can be used without any metal 
frames such as are general in sky- 
lights. Metal channels with water- 
proof sealing strips are used to join 
the sheets. This glass is used on saw- 
tooth skylights and on vertical sur- 
faces just as effectively as for roof- 
ing. It ean be obtained in_ heat 
absorbing and glare reducing types. 

All of these corrugated materials 
are held together and to the building, 
and made watertight at joints, by 
means Of clips and other fasteners 
especially designed by the various 
manutacturers. 

A new use for glass blocks employs 
a slightly different form developed 
for flat and sloping surfaces, such as 
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roots, skylights and floors. A system 
of support for the blocks, using in 
verted T-shaped metal members, and 
a synthetic rubber sealing compound, 
is said to insure a strong and water- 
tight panel with insulating and other 
characteristics about the same as for 
wall panels. The method of support 
appears in Fig. 36. 


CAULKING COMPOUNDS 


A variety of caulking compounds 
has been developed because putty has 
too many shorteomings. Such com- 
pounds have become specialized so 
that they are available in different 
colors and consistencies and particu- 
larly adapted to different purposes. 
Their chief use is for sealing joints, 
as in glazing and between window 
and door frames and the surround- 
ing wall, especially if the wall is of 
masonry. Other applications are be- 
tween roofs and skylights, roofs and 
chimneys, and roofs and projecting 
pipes. They may be used to fill cracks 
and joints in masonry, especially 
those that are badly exposed as are 
the joints between coping stones, and 
they are trowelled or 
brushed over an entire wall surface. 
Qwing to superior adhesiveness they 


sometimes 


are ideal materials for holding strue- 
tural glass against a backing. The 
main characteristics of a good eaulk- 
ing material which make it valuable 
are its adhesiveness, its waterproof- 
ness, and its permanent elasticity. 

It is not always realized how much 
infiltration of air there may be into 
a building, bringing in dust and dis- 
charging an equivalent amount of 
inside air. Careful caulking of open- 
ings around window and door frames 
and in less obvious places will greatly 
reduce this exchange of air and ease 
the load on the heating or air eondi- 
tioning plant. 


VENTILATION 


The air conditioning of a plant is 
a matter for expert study in each 


ease, involving consideration of heat- 
ing, cooling, dust removal, cireula- 
tion, humidity modification, and the 
removal of fumes and of econtami- 
nated air. In many places, during 
at least half the vear, natural cireula- 
tion will accomplish all that is neces- 
sary, if properly designed, 

When air is admitted at a low level 
in a space, usually by opening win- 
dows at the sill level, and is allowed 
to escape at the highest point of the 
roof, a gravity-induced cireulation is 
obtained that will lower temperatures 
and contribute to comfort. Often the 
free escape of the air is thwarted, 
however, because the highest opening 


is some distance below the top, or is 
so shaped that air must travel down- 
ward to get out. Many pivoted and 
bottom-hinged windows are installed 
close to ceilings and roofs. To keep 
rain out, these open inward at the 
top. Air does not move freely out of 
such windows, but must be pushed 
out. Hence, a pocket of hot air in 
such eases tends to stagnate immedi- 
ately under the sun-heated roof, to 
some extent reducing the movement 
of all air below. 

Effective ventilators for roof tops 
are available, designed to obviate 
such difficulties. The simplest is a 
chimney-like flue, sometimes entirely 
open at the top, usually of material 
resistant to corrosion, and used where 
heat is sufficient to create a good 
draft. Various metals, cement-asbes- 
tos, and coated or impregnated wood 
may be used. Several such duets 
may be gathered into one, each re- 
moving fumes from its own area, 

Hoods may be placed over such 
vents, varving from the simplest cap 
intended for shedding rain, to a 
rather elaborate combination of parts 
devised to permit gases to escape, 
whatever the wind or weather condi- 
tions, while keeping the water out. 
The next step is to pivot the hood, 
as in Fig. 37, so that it ean revolve. 
Ball bearings and a vane insure that 
the hood will always point down- 
wind to provide maximum aspirating 
effect. For higher air velocities a 
horizontal fan may be hung in the 
base of ventilators of this type. 

Another type of ventilator (Fig. 
38) extends the entire length of a 
roof, usually along the ridge of a 
pitched roof. The best ventilators 
of this type permit no rain to enter 
the building, vet do not obstruct the 
flow of air, and are shaped so that 
wind increases the flow rate. They 
ean be had with manually or eleec- 
trieally operated dampers and also 
with thermostatie control. 


SOUND AND THERMAL INSULATION 


The ultimate factory may well be 
almost Today, however, 
there is usually plenty of noise, wear- 
ing on the nerves and, to some extent, 
destructive of efficiency. In most 
plants there are noises which are 
avoidable, and others which ean be 
absorbed, so that the total noise bur- 
den ean be considerably lessened. 


noiseless. 


In many eases noise can be dimin- 
ished at little or no cost merely by 
selecting materials for construction 
that tend to absorb and deaden sound 
rather than to transmit or reflect it. 

A so-ealled “acoustic” material on 
walls and ceiling, such as a sound- 
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absorbing instead of a dense, reflect- 
ing plaster, or a sound-deadening 
tile, will do much toward reducing 
fatigue in an office or other con- 
stantly used room. A porous type of 
insulating board can often be used 
as a finishing material with the same 
result. Noiseless floors will also help. 

Noisy sections in a plant may 
also be walled off from the remainder 
so that very little sound gets through. 
A double wall with sound deadening 
material between is one way; another 
is to hold the plaster away from the 
wall, on one side, by what is called 
a “floating” construetion. Ocea- 
sionally minor partitions used to sub- 
divide a large space can be finished 
with insulating board instead of a 
denser material. 

Another phase of sound control, 
and one that is necessary if heavy 
machinery is to be silenced, is vibra- 
tion isolation. In the ease of lighter 
machinery, mechanical and rubber 
springs are being used for the pur- 
pose, as well as cork and felt pads. 
For large equipment such as heavy 
ball mills, it is now possible to iso- 
late the vibration entirely by “float- 
ing” the entire foundation on cork or 
felt. This subject is a highly special- 
ized one at present and satisfactory 
results ean be assured only through 
expert advice. 

In a general way the same struc- 
tural materials which absorb and 
deaden air-borne sound are good heat 
insulators. There are three main 
classes of thermal insulating ma- 
terials in use for construction: re- 
flecting (metal foil), bulk materials 
(mineral wool, granulated cork, mica 
pellets, glass wool, sawdust), and 
sheets and blocks (plaster and fiber 
boards, cork and molded impregnated 
mineral wool). The last two are the 
types generally employed in the in- 
sulation of refrigerated spaces since 
they can be effectively waterproofed 
against the penetration of moisture. 

In some sections of some factories 
constant temperatures are of para- 
mount importance, or non-condensing 
roofs may be required, and the 
methods of insulation determined up- 
on will dictate the construction of 
the building. In most spaces, how- 
ever, special insulation is not given 
much thought, it being assumed that 
ventilation will do away with too 
much heat, while exhaust steam or 
waste process heat will supply any 
that is lacking. Perhaps the advan- 
tages of such barriers against heat 
passage should be more often studied 
in plant design, both for improve- 
ment in year-around comfort and 
for economy of heat. 
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Plant Location Bibliography 


In August 1934 (pp. 439-442), Chem. & Met. published “A New Bibli- 
ography of Plant Location,” by J. H. Perry and C. W. Cuno. The list 
given herewith covers the intervening years and brings the subject 


up-to-date. 
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Labor and the Shut-down of the 
Amoskeag Textile Mills. D. Creamer 
and C. W. Coulter, 342 pp. Work 
Projects Administration, Washington, 
D. C., 1939. Review: Monthly Labor R., 
50, 1380—4, June 1940. 

Labor Boomerang in Akron; Indus- 
trial Strife Cause of Removal of Rub- 
ber Factories. C. B. Coates, Factory 
Management, 96, 38—44, July, 1938. 

Latex Aids Decentralization of Ameri- 
can Rubber Industry. G. D. Kratz, 
Rubber Age, 43, 361-2, Sept., 1938. 
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Location of Industries and the 
Plight of the Depressed Areas, Econ- 
omist, 125, 347-8, 351, Nov. 21, 1936 

Location of Industry and the De- 
pressed Areas Ss. R. Dennison. 216 
pp. Oxford, 1940. Review: Mech. Eng., 
62, 903—4, Dec., 1940. 

Location of Industry: Political and 
Economic Planning Survey, Heonomist, 
134, 489-90, March 11, 1939. 

Location of Manufactures, 1899-1929, 
67 pp. U. S. Census Bureau, Washing- 
ton, 1933 

Location of Manufactures as Affect- 
ing Employment Opportunities. Monthly 
Labor R., 38, 795-7, April, 1934. 

Location of Manufactures in the 
United States, 1899-1929. F. B. Gar- 
ver, F. M. Boddy and A. J. Nixon. 
Bull. 6, 105 pp. Univ. of Minn. Em- 
ployment Stabilization Research Insti- 
tute, 1934. 

Location Theory and the Shoe and 
Leather Industries. E. M. Hoover, Jr. 
323 pp Harvard Univ. Press., 1937. 


Measurement of Industrial Localiza- 
tion; Development of Tools of An- 
alysis. E. M. Hoover, Jr. R. Econ. 
Statistics, 18, 162-71, Nov., 1936. 

Money-Making Locations for Small 
Industries. J. A. Piquet. Iron Age, 130, 
871-3, Dec. 8, 1932. 

Move to Market Pays Despite Old 
Rule; New Mill of the Newton Steel 
Co Business Week, p. 10, Nov. 27, 
1929 

Moving to the Country: Bendix Avia- 
tion Corporation Builds Plant on New 
Jersey Meadows. Eng. N., 119, 953-5, 
Dec. 9, 1937. 

Mr. Ford Takes a Glimpse Into the 
Future. Comm. & Fin., 22, 145, Feb. 8, 
1933. 


Nearly Half of Steelmaking Capacity 
Is Concentrated in Four Counties. 
Steel, 99, 21, Dec. 21, 1936. 

New Bibliography of Plant Location. 
J. H. Perry and C. W. Cuno, Chem. € 
Met. Eng., 41, 439-42, Aug., 1934 

New Jersey Bids for Industry; No 
Income Levies, But Relatively High 
Property Taxes. J. D. Kelly, Barron’s, 
18, 8, March 14, 1938. 

New Orleans As a Manufacturing 
Center for the Rubber Industry. Rub- 
ber Age, 40, 222, Jan. 1937. 

New Plants for New Products J. Be 
Murphy, Am. Business, 7, 28-30, Oct., 
1937 

New Plants—Where and Why; Nine 
Big Cities Report 619 New Firms 
Business Week, p. 20, April 5, 1933. 

New Techniques Meet Changed Con- 
ditions Economically ; One-story Plants 
in the Country H. K. Ferguson, Arch. 
Rec., 89, 146-7, Jan., 1941 

New Way To Get Factories: Elmira 
Industries, Ine. ©. Monrad, Nation’s 
Business, 23, 48-9, Jan., 1935 
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Pacific Coast Transportation Favors 
Plant Location H. M. Remington and 
R. B. Koeber, Chem. & Met Eng., 42, 
452-3, Aug., 1935 

Part of Marquette’s Capacity May be 
Shifted South, Concrete (mill section), 
44, 37, July, 1936 

Pattern of Industry in Britain, Econ- 
omist, 138, 49-50, Jan. 13, 1940 

Plant Location i W. Cuno, Jnd 
Ena Chem., 28, sup 108, 111, Nov., 
1836 

Piant Transfer Brings Economic 
Advantages; Penn Electric Switch Co., 
Steel, 101, 64, Nov. 22, 1937 

Problems of Industrial Planning H. 
Beaver, Engineer, 166, 511, Nov i, 
1938 


Recommendation for Relocation of 


Reprints of this 48-page report are 
available at 50 cents per copy. Address 
the Editorial Department. Chem. & Met., 
330 W. 42d St.. New York, N. Y. 


Industrial Population of Great Britain. 
Monthly Labor R., 50, 1124-7, May, 
1940. 

Refrigeration and Readjustment In 
the Tennessee Valley. W. R. Wool- 
rich, Refrig. Eng., 29, 13-15, Jan., 1935. 

telocation of Industry; the Effect 
of Artificial Burdens on Migration. 
Index, 17, 171, 174-7, Aug., 1937. 

Report on the Location of Industry: 
A Survey of Present Trends in Great 
Britain Affecting Industrial Location 
and Regional Economic Development 
With Proposals for Future Policy. 323 
pp. 10s, 6d. Political and Economic 
Planning, London, 1939. 

Requisites for a Good Plant Loca- 
tion; Pictograph. Sales Management, 
47, 50, Nov. 15, 1940. 

Rural Industrial Developments Open 
New Markets for Gas. W. Alwyn- 
Schmidt, Gas Age, 73, 383-5, April 21, 
1934. 

Rural Industrial Location Cushions 
Shock of Depression; American Fork & 
Hoe Co., Wallingford, Vt. R. C. Taft, 
Iron Age, 135, 32-3, May 16, 1935. 


Selecting the Site for a Factory. J. H. 
West, Chem. Age (Lond.) 36, 231, March 
13, 1937; Chem. Ind. 40, 369, April, 1937. 

Selection of a Factory Site. P. Daw- 
son, Engineer, 159, 100-1, Jan. 25, 1935 

Significance of Location Upon Produc- 
tion Costs. J. L. Warner, Am. Inst. 
Eners., Trans., 32, 193-220, June, 1936. 

Sites for Factories. Electrician, 107, 
751, Nov. 27, 1931. 

Small Rural Factories Can Weather 
Depressions. Cc. B. Sherman, Manuf. 
Record, 103, 22-3, May, 1934. 

Small-town Expansion is the Goal of 
a Danville, Ill, Five-year Plan; A 
Standardized Factory and Easy Financ- 
ing Terms Lure Industry. Arch. Forum, 
69, 413, Nov. 1938. 

Small Town Industries. F. W. Pres- 
ton, Glass Ind. 14, 110. Oct. 1933. 

Some Advantages of a Rural Com- 
munity from the Personal Relations 
Standpoint; Experiences of American 
Fork & Hoe Co. in Wallingford, Vt. R. C. 
Taft, Jron Age, 140, 41—2, Aug. 19, 1937. 

Some of the Factors Influencing the 
Selection of Mill Sites in the South. 
D. G. Moon, Paper Tr. J. 109, 40-2, Sept. 
21, 1939 

Some Site-Selection Factors for the 
Architect's Working Files. D. C. Roper 
et al. Arch. Rec. 82, 102—6, Aug. 1937 

Sonotone Moves to the Country; Im- 
preves Production and Sales. BE. W. 
Davidson, Sales Management, 42, 49—50, 
Feb. 15, 1938. 

Sources of Information on Plant Loca- 
tion H. R. Parker, Chem. & Met. Eng.. 
39, 142-3, March 1932. 

Special Areas and the Activities of 
Scottish Industrial Estates, Ltd. S. Bils- 
land, Chem. Age (Lond.), 38, 8&9, Jan. 
29, 1938. 

States Vie in Tax Exemption, Busi- 
ness Week, March 27, 1937. 

Staying In St. Louis; Emerson Elec- 
tric Manufacturing Company Thanks C. 
I. O. Unit for Offer of $100,000 Loan. 
Business Week, pp. 35—6, March 16, 1940. 

Steel Mills In Detroit Base Sales on 
Time Savings. H. F. Baker, Automo- 
tive Ind., 63, 362—5, Sept. 13, 1930. 

Strategic Retreat; France Starts Mov- 
ing Industries Away From Paris. Busi- 
ness Week, 24 pp., Aug. 24, 1935. 

Strategy in Industrial Location; Eeon- 
omics, Social and Military Considera- 
tions. E. G. Mears, Harvard Business R. 
17, No. 1, 9-14, Oct. 1938. 
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Tax Bait for Industry; Survey Shows 
23 States Granting Immunities in Effort 
To Lure or Hold Factories. Business 
Week, p. 22, Oct. 7, 1939. 

They Bought to Save; Plant Concen- 
trated, Equipment Renewed, Methods 
Revamped; Apex Electrical Manufactur- 
ing Company of Cleveland. L. Church, 
Factory Management, 92, 256-7, June, 
1934. 

This Increase In Small Plants Looks 
Like Decentralization. Business Week, 
p. 22, May 25, 1932. 

To a Manufacturer Seeking A Safe 
Spot for a War Materials Plant. J. 
Collins, Annalist, 56, 236-6, Aug. 22, 
1940. 

Town That Wouldn't Admit Defeat; 
How New Industries Were Attracted to 
Scottdale, Pa., F. MeQuillin, Nation’s 
Business, 27, 32, 34+, Nov. 1939. 

Trends In Industrial Location In the 
Chicago Region Since 1920. W. N. Mit- 
chell, J. of Business, 6, 1-76, part 2, 
Oct. 1933. 

Tubize—Chatillon Production Capacity 
Increased to 20,000,000 Pounds for 1938. 
Rayon, 18, 821-2, Dec. 1937. 

Twenty Years of Decentralization by 
the Ford Motor Company Has Brought 
Out Many Important Social Changes. 
W. J. Cameron, Automotive Ind., 79, 
235-6, Aug. 20, 1938. 


U 


Urban Growth and Garden Cities. 
Economist, 136, 487-8, March 5, 1938. 
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Vision In Kilowatts. S. Chase, For- 
tune, 7, 34-6, April, 1933. 
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War Department Sees Need for 
Decentralization of U. S. Plants. Jron 
Age, 144, 75, Nov. 2, 1939. 

We're Not Paternalistic, but, Make 
the Plant a Place Men Like to Work In; 
Superior Tube Company, Collegeville, 
Pa. S. L. Gabel, Factory Management, 
93, 467-8, Nov 1935. 

What To Consider Before Relocating 
A Plant. R. M. Fischer, Jron Age, 129, 
1007-9, May 5, 1932. 

When A Community Offers to Finance 
a Business. J. A. Murphy, Am. Busi- 
ness, 8, 14—16, April, 1938 

When Industry Decentralizes. D. C. 
toper, Factory Management, 93, 143—4, 
April, 1935. 

Where New Defense Plants Will be 
Built, and Why. A. R. Ginsburgh, Factory 
Management, 98, 42-6, Sept., 1940; 
Excerpts, Management R. 29, 367-9, Oct. 
1940. 

Where Shall We Build? G. C. Smith, 
Factory Management, 96, B 39-43, April, 
1938. 

Where Should Your New Plant Be 
Built? Aviation, 39, 55, 120+, Aug. 1940. 

Where To Locate the Plant. Cc. P. 
Wood, Factory Management 95, 46—9 
part 2, April, 1937. 

Why Business Is Decentralizing. E. 
Whitmore, Am. Business, 7, 11-13, 
March, 1937. 

Why Locate in New England? J. W. 
Hook, Am. Mach., 82, 215, March 23, 
1938 

Why These New Chemical Industries 
Went South; Six Case Studies in Plant 
Location. S. D. Kirkpatrick, Chem. € 
Met. Eng. 41, 400-13, Aug. 1934. 

Workshop Organization and Manage- 
ment; Selection of Works Site. E. T. 
Elbourne, Engineering, 139, 288-9, 
March 15, 1935. 
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Yankee Meta! Products Corporation 
Moved to Another City. J. M. Robins, 
Factory Management, 98, 60-1, June, 
1940. 
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THE COMMITTEE OF AWARD 


Choirman: ALFRED H. WHITE, ‘Head De- 


partment of Chemical and Metallurgi- 


cal Engineering, University of Michi- 
gon, Ann Arbor, Mich. 


Secretary: SIDNEY D. KIRKPATRICK, Edi- 
ter, Chemical & Metallurgical Engi- 
neering, New York, N. Y. 


WILLIAM N. LACEY, California Institute. 


of Technology, Pasadena, Calif. 

WARREN L. McCABE, Carnegie Institute 
of Technology, Pittsburgh, Pa. 

CARL F. PRUTTON, Case School of Ap- 
plied Science, Cleveland, Ohio. 

REUBEN S. TOUR, University of Cincin- 
nati, Cincinnati, Ohio. 

CHARLES HECKER, Clarkson College of 
Technology, Potsdam, N. Y. 

ARTHUR W. HIXSON, Columbia Univer- 
sity, New York, N. Y. ; 

FRED H. RHODES, Cornell University, 
ithaca, N..Y. 

CHARLES G. DUNCOMBE, University of 
Detroit, Detroit, Mich. 

LEON D. STRATTON, Drexel institute of 
Technology, Philadelphia, Pa. 

HAROLD A. BUNGER, Georgia School of 
Technology, Atlanta, Ga. 

HARRY McCORMACK, Illinois Institute of 

Technology, Chicago, Ill. 

DONALD B. KEYES, University of Illinois, 
Urbana, Ill. 

ORLAND R. SWEENEY, lowa State Col- 
lege, Ames, la. 

HUBERT 1, OLIN, State University of 
lowa, lowa City, Ia. 

PAUL H. EMMETT, Johns Hopkins Uni- 
versity, Baltimore, Md. 

HARVEY A. NEVILLE, Lehigh University, 
Bethlehem, Pa. 

PAUL M. HORTON, Louisiana State Uni- 
versity, Baton Rouge, La. 

ROBERT C. ERNST, University of Lovisville, 
Lovisville, Ky. 

WALTER G. WHITMAN, Massachusetts 
institute of Technology, Combridge, 
Mass. 

CHARLES A. MANN, University of Min- 

ta, Mi polis, Minn. 

JAMES 8. LORAH, University of Missouri, 
Columbia, Mo. 

HENRY J. MASSON, New York University, 
New York, N. Y. 

IRVIN LAVINE, University of North Do- 
kota, Grand Forks, N. D. 

JAMES R. WITHROW, Ohio State Uni- 
versity, Columbus, Ohio. 

RICHARD L. HUNTINGTON, University of 
Oklahoma, Norman, Okla. 

DONALD S. CRYDER, Pennsylvania State 
College, State College, Pa. 

MELVIN C. MOLSTAD, University of Penn- 
sylvania, Philadelphia, Pa. 

JAMES COULL, University of Pittsburgh, 
Pittsburgh, Pa. 

DONALD F. OTHMER, Polytechnic Insti- 
tute of Brooklyn, Brooklyn, N. Y. 

JOSEPH C. ELGIN, Princeton University, 
Princeton, N. J. 

JOHN L. BRAY, Purdue University, West 
Lafayette, ind. 

ALBERT W. DAVISON, Rensselaer Poly- 
technic Institute, Troy, N. Y. 

CHARLES D. LUKE, Syracuse University, 
Syracuse, N. Y. 

ROBERT M. BOARTS, University of Ten- 
nessee, Knoxville, Tenn. 

FRANK C. VILBRANDT, Virginia Polyteche 
nic Institute, Blacksburg, Va. 

HENRY K. BENSON, University of Wash- 
ington, Seattle, Wash. 

OLAF A. HOUGEN, University of Wis- 
consin, Madison, Wis. 

BARNETT F. DODGE, Yale University, 


ANNOUNCING NEW PLANS FOR 


Chemical Engineering 


The fifth in a series of biennial awards spon- 
sored by Chemical & Metallurgical Engineer- 
ing to encourage group effort and achieve- 
ment in the process industries is to be decided 
by the heads of chemical engineering in ap- 
proximately 40 educational institutions that 
have been accredited by the American Insti- 
tute of Chemical Engineers and the Engineers’ 
Council for Professional Development. An- 
nouncement of the winning company will be 
made in October and presentation of the 
award during the Chemical Exposition in New 
York in December. Committee will welcome 
suggestions from all Chem. & Met. readers. 


EIGHT YEARS AGO when plans were first announced for an award for 
chemical engineering achievement, two objectives were uppermost in the 
minds of its sponsors. First was to recognize outstanding group effort 
and achievement in the process industries. Second was to advance the 
chemical engineering profession by encouraging a broader participation of 
its members in all the affairs of industry. Both are still prime considera- 
tions, but this year it is hoped that even greater emphasis can be placed 
on the professional aspect. What company during the past two years has 
done the most to advance the chemical engineering profession ? 

This is the question that the readers and editors of Chem. & Met. are 
putting up to this year’s committee of award. And to make sure that 
that decision comes from no small group of hand-picked industrialists, we 
propose to go back of the fountain-heads of chemical engineering in this 
country—to the leaders of chemical engineering education in all the insti- 
tutions that have been accredited by the American Institute of Chemical 
Engineers and the Engineers’ Council for Professional Development. Thus 
we greatly broaden our base. We get a better geographical representation. 
More important, we benefit by the unselfish viewpoint of these men who 
are devoting their entire careers to the advance of chemical engineering as 
a profession. 

What are some of the criteria to guide the committee in selecting the 
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company to receive the 1941 award? 
First of all, it seems to us, should 


answered favorably, should the com- 
mittee give its consideration to the 
industrial advances and achievements 


serve on the Committee of Award. 
As of May 1, 1941, there were 39 
universities and colleges on the offi- 


be the company’s attitude toward its 
technical men—more particularly, 
toward its chemical engineering per- 
sonnel, Whether it employs few or 
many chemical engineers is perhaps 
less important than knowing how it 
uses them. Are they encouraged to 
participate in ali the affairs of the 
company—in management and ad- 
ministration, in produetion and sales, 
as well as in the purely technical 
phases of research and development, 
design, construction and operation? 
Are technical men given fullest op- 
portunity to grow and develop in 
their profession—to participate 


that have resulted from group effort 
within the different companies. Since 
this award is on a biennial basis, it 
seems only logical to limit the present for Professional Development. It 
recognition to industrial develop- 
ments that have come into fruition 
since December 1939. The governing 
rules and regulations have purposely 
been drawn with sufficient flexibility, 
however, that the committee ean de- 
fine “achievement” to mean any in- 
dustrial advance or group of develop- 
ments that, during the period under 
consideration, have reached the stage 
of suecessful commercial operation 


cial list of those aceredited by the 
American Institute of Chemical En- 
gineers and the Engineers’ Council 


has also been our privilege to desig- 
nate as its chairman, Professor Alfred 
Holmes White, head of the Depart- 
ment of Chemical and Metallurgical 
Engineering, at the University of 
Michigan. Colonel White was a 
member of the original committee of 
award in 1933 and has actively served 
on each succeeding committee. A 
past-president of the American Insti- 
tute of Chemical Engineers and mem- 


tively in its organized work, to share even though the original research ber of its Committee on Chemical 
the burden of its committees, to may have been completed long be- Engineering Education, his active 
attend its meetings, to contribute fore. There is no rule against a interest in the profession now spans 


papers and discussions that add to 
the sum total of recorded knowledge 
of chemical engineering? What is 
the companys attitude toward re- 


supporting the colleges and universi- 
ties and in providing courses for 
“training-within-industry” ? What has 
it done in the present emergency to 
mobilize its resourees and man- 
power for the National Defense? 
Only after these broader, somewhat 
intangible, questions have been 


willingness to 


second award to a company or any 
of its subsidiaries or departments 
that have already received this recog- 
nition, provided that, in the opinion 
search? Toward edueation, both in of the committee, there have been 
sufficient additional contributions to 
the industry and profession. 

As evidence of their interest and 
contribute to this 
professional activity, the heads of 
chemical engineering 
accredited institutions have unani- 
mously accepted our invitation to 


more than forty years of teaching 
experience. 

Chairman White, all of the mem- 
bers of his committee and its secre- 
tary will weleome comments, critic- 
ism and suggestions from the readers 
of Chem. & Met. It is hoped that 
we may have your assistance in mak- 
ing this fifth Award for Chemical 
Engineering Achievement another 
important milestone in the advance 
of our profession. 


S. D. KIRKPATRICK 


in all of the 


1. The purpose of this award is to encourage a_ broader 
participation by the chemical engineer in the affairs of the 
process industries by giving public recognition to that com- 
pany which through the coordinated group effort of its chem- 
ical engineers has contributed the most meritorious advance 


to the industry and profession. 


2. The award consists of an appropriate bronze plaque 
suitably engraved to indicate the nature of the achievement 
and the name of the company to which it is presented. The 
Fifth Award for Chemical Engineering Achievement is to 
be made at the time of the next biennial Exposition of 
Chemical Industries, which will be held in New York City 
during the week of December 8, 1941. This award applies 
only to industrial developments that have come to commer- 
cial fruition since December, 1939. 


3. The award is to be made only to a company in the process 
industries since it is a recognition of the achievement of a 
corporate organization rather than that of any individual 
within a company. However, any company er any of its 
subsidiaries or departments would be eligible for the award 
on the basis of any number of achievements brought to the 
attention of the Committee. 


4. The Committee of Award shall consist of the heads of 
chemical engineering in all of the educational institutions 
of the United States whose courses as of May 1, 1941 had 
been accredited by the American Institute of Chemical 
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Engineers and the Engineers’ Council for Professional 
Development. 


5. It is to be the function of the Committee to review the 
achievements of the various companies, to receive sugges- 
tions from all sources and to determine which company has, 
in its judgment, contributed the most to chemical engineer- 
ing during the interval under consideration. 


6. Any company in the chemical process industries desiring 
to be considered for this award is urged to submit, in confi- 
dence, the following information: 


(a) What is the nature of the achievement ? 

(b) During what period was it effected ? 

(c) To what extent have chemical engineers participated 
in the development? 

(d) Are there any supplementary records, data, articles or 
references which should be included as pertinent to a fair 
consideration of the company’s attitude towards its chem- 
ical engineers? 


7. It is expressly understood, however, that this award is 
not limited to those companies which file formal applications 
with the Committee. Suggestions are desired from any and 
all sources that will assist in directing the attention of the 
Committee to the companies that should have consideration. 
Communications may be addressed to the Secretary, Com- 
mittee of Award, Chemical & Metallurgical Engineering, 330 
West 42nd St., New York, N. Y. 
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From Farmlands to TNT 
and Munitions Works 


SIDNEY D. KIRKPATRICK Editor, Chemical & Metallurgical Engineering 


How almost sixty square miles of fertile Illinois farmland is being 
rapidly transformed into a great munitions works for the production 
of high explosives and their loading into airplane bombs and artillery 
shells. Construction of the Kankakee Ordnance Works and the 
adjoining Elwood Ordnance Plant promises by August a goodly 
supply of materiel sorely needed for the defense program. 


— A native son there is something 


almost sacred about the good, 
black earth of Illinois. Many vears 
ago I wrote in my copybook, “Power- 
ful, wonderful, splendid is our State 
—Illinois. Her prairies are a great, 
green garden and even under her 
earth lies treasure.” Nowhere else in 
the world, or at least so it seemed to 
me then, could one find such fertile 
soil that vear after year produced its 
abundance of corn and oats and soya 
beans. 

But times have changed. We have 
an apparent surplus of farm prod- 
ucts but an acute shortage of certain 
high explosives vitally needed in our 
national defense program. Military 
strategy, and certain economie and 
technical reasons as well, indicated 
that Will County, Ill, was an almost 
ideal location for Unele Sam’s largest 
combined TNT and_ shell loading 
plants. Some 280 farms of 38,000 
aeres were needed for the plant sites 
and these Illinois farmers and their 
families were none too happy about 
giving up their homesteads. Then 
one day last summer Colonel R. D. 
Valliant of the Quartermaster Corps 
in Washington made a hurried trip 
to the little town of Wilmington, 
Ill., to address a mass meeting of 
these farmers. He told them that the 
War Department definitely needed 
their land for its defense program 
and that no other location was under 
consideration for this plant. He 
assured them that they would get 
fair treatment at the hands of their 
government, whereupon they quickly 
dropped their protests. 

Soon a vast wedge-shaped area be- 
tween the Des Plaines and the Kan- 
kakee Rivers—which in all is larger 
than the land area of the District of 
Columbia—was being cleared of 
buildings and roads. The Kankakee 


Ordnance Works of approximately 
35 square miles lies 14 miles south 
of Joliet and directly west of the 
small village of Elwood (population 
300). Adjoining it on the south and 
practically surrounding the town of 
Wilmington (population 3,000) is 
the shell-loading works of the El- 
wood Ordnance Plant with an area 
of 22 square miles. 

Early in September it was an- 
nounced that the Kankakee Ordnance 
Works would be one of the Army’s 
largest TNT and DNT high. explo- 
sive manufacturing plants and thet 
the general construction contract in 
the amount of $48,760,000 had been 
awarded to Stone & Webster Engi- 
neering Corp. On completion, the 
works will be operated by E. I. 
duPont de Nemours & Co., Ine., on 
a fixed fee basis. The Elwood Ord- 
nance Plant is being built by the 
engineering firm of Sanderson & 
Porter at a construction cost of ap- 
proximately $22,000,000 and it will 
be operated by the same organiza- 
tion. 

A representative of Stone & Web- 
ster arrived in Joliet early in- October 
and was followed a few days later 
by Lt. Col. T. C. Gerber, who was 
later to be commanding officer of 
both works. He is well qualified for 
this position, having graduated in 
engineering from the Rolla School 
of Mines & Metallurgy in 1917 and 
having served in ordnanee since 1920 
with at least four years of that 
period at Picatinny Arsenal in New 
Jersey. Actual construction started 
in mid-November after the surveying 
and soil testing had been completed. 
Despite the exigencies of the Illinois 
climate and the resulting mud, the 
construction work has _ proceeded 
aceording to schedule. 

When I had the privilege of visit- 
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ing the Kankakee Works on April 
12, in company with Lt. Col. Gerber 
and Lt. Col. A. Robert Ginsburgh, 
of the Office of the Assistant Secre- 
tary of War, the site had been com- 
pletely cleared and surrounded by 
40 miles of non-climbable fence. 
Some 80 miles of serviceable roads 
had been laid out and construction 
was well advanced on at least 300 of 
the 450 buildings. Similar progress 
was being made at the Elwood Plant 
which is to have approximately 500 
buildings, including the powder and 
ammunition magazines. Here there 
are to be 80 miles of paved road and 
85 miles of railroad within the plant 
area. Transportation requirements 
of both plants are served by the 
main lines of the Santa Fe and Alton 
Railroads, by several main highways 
(one of which passes directly be- 
tween the two plants) and by the 
Illinois Deepwater Way connecting 
Lake Michigan with the Mississippi 
River. 

The gently sloping contour of the 
Kankakee site is particularly favor- 
able to TNT operations. As one 
stands at the eastern boundary of 
the property, there is seen a very 
gradual but considerable decline to 
the West that will permit gravity 
flow of the liquid raw materials from 
the storage tanks through the nitrat- 
ing steps to the grainer and packag- 
ing buildings. Toluol, which is to 
come from the government-owned 
plant at Baytown, Tex., (capacity 
2,000 bbl. per day) and from coal- 
products plants in the Chicago area, 
is to be stored in 250,000-gal. tanks 
which will have a total storage 
capacity of 3,000,000 gal. Sulphurie 
acid will be shipped from chemical 
plants in the Chicago area to which 
the spent acid will be returned. 
Anhydrous ammonia for nitric acid 
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manufacture will come in tank ears 
from government plants at Morgan- 
town, Va. and West Henderson, Ky., 
when these works are completed. 

The production facilities of the 
Kankakee plant are divided between 
North and South areas, each of 
which will have six TNT lines with 
a parellel DNT line running between 
each pair. Each of the two areas 
will be served by its own acid plant, 
using ammonia oxidation units of 
the duPont pressure type, pictured 
last month in our description of the 
Charlestown smokeless powder plant. 
Electrie power is to be purchased 
from the Publie Service Co. of 
Northern Illinois, whose 132,000-volt 
line connects at one end with the 
great generating plant at Powerton 
near Chicago, and at the other end 
with another large steam plant at 
Peoria. Standby generating capacity 
for 2,000 kva. is installed in a power 
plant being built at the munitions 
works by Combustion Engineering 
Corp. Its primary purpose, of 
course, is to generate steam and com- 
pressed air for process use. Its 
eapacity is 125,000 lb. of steam per 
hour at 375 lb. gage. The water 
supply comes from the Kankakee 
River and from Jackson Slough 
above its junction with the Des 
Plaines. The main water lines are 
of 42-in. steel pipe. 

The Elwood Ordnance Plant is to 
be a shell loading and assembly plant. 
Empty shells and cartridge cases will 
be brought to the loading plant from 
seattered factories in the Middle- 
west. Bursting charges of high ex- 
plosives will be received mostly from 
the adjoining plants of Kankakee 
Ordnance Works. Propelling charges 
of smokeless powder will be received 
in bags from the Hoosier Ordnance 
Works in Charlestown, Ind. and 
various other plants. 

There will be three manufacturing 
or loading lines at Elwood. One line 
will manufacture airplane bombs, an- 
other will make fixed round ammu- 
nition, and the third will load 
artillery shells of various sizes. Air- 
plane bombs shipped from Elwood 
will be completely assembled except 
for the fuses to be fixed at the last 
minute before they go into service. 
One of the unusual features of the 
assembly line will be a mechanical 
conveyor described as “several miles 
long” which will carry the shells 
through the long loading lines. This 
conveyor, costing approximately 
$500,000, is being constructed by the 
Alvey-Ferguson Co. of Cincinnati, in 
cooperation with the general con- 


Process equipment is uncrated and installed almost simultaneous with the 
construction of the various buildings 


tractor, Sanderson & Porter of New 
York. 

It is interesting to recall that in 
the 19 months we were in the first 
World War, the United States pro- 
duced 375,656,000 lb. of high explo- 
sives for loading into shell. America 
was below France and England in 
total output during this period, but 
by November 18, 1918, we had 
reached a monthly output of 47,888,- 
000 Ib. as compared with 22,802,000 
lb. for France and 30,957,000 lb. for 
England. (See American Munitions, 
1917-18. Report of Benedict Crow- 
ell, Assistant Secretary of War). 

Prior to August, 1914, we had a 
commercial production of only 600,- 
000 lb. of TNT per month. By 1917 
this had been raised to 1,000,000 Ib. 
and by November, 1918, to 16,000,000 
lb. In the meantime, the price had 
been brought down from $1 per lb. 
to 264 cents at the time of the Armi- 
stice. Today, according to an address 
by Major General Charles M. Wesson 
before the Chicago Post of the Army 
Ordnance Association on Mareh 17, 
1941: 


The peacetime production of TNT in 
the United States is about 110,000 
lb. per day. Small quantities of 
DNT and tetryl are also produced 
commercially. Facilities for the 
manufacture of 600,000 lb. of TNT 
and 100,000 Ib. of DNT and 30,000 
Ib. of tetryl a day are now under 
construction at Wilmington, Ill. and 
Weldon Springs, Mo. Initial produc- 
tion of TNT is expected to start in 
August, 1941, and the balance of the 
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capacity above mentioned should be 
attained by November 1, 1941. An 
additional 175,000 lb. of TNT and 
30,000 Ib. of DNT are to be pro- 
vided at a plant near Sandusky, 
Ohio. 


The importance of TNT as a mili- 
tary high explosive is based upon its 
relative safety in manufacturing, 
loading, transporting and storage, on 
the fact that it is not hygroscopic, on 
the lack of any tendency to form 
unstable compounds with metals and, 
upon its powerful, brisant explosive 
properties. Grade I TNT is used as 
the bursting charge for high explo- 
sive shell, either alone or mixed with 
an equal weight of ammonium nitrate 
to form 50/50 amatol. Grade II is 
used only in 80/20 amatol, where it 
is mixed in the molten state with 
four times its weight of ammonium 
nitrate. A charge of about 14 lb. of 
TNT in a 75 mm. high explosive shell 
weighing about 10 lb. will, on ex- 
ploding, break up the shell into 
approximately 400 fragments re- 
tained on a 4-mesh sereen according 
to the War Department’s Technical 
Manual 9-2900 on “Military Ex- 
plosives.” 

Manufacture of TNT, according to 
this official reference source, involves 
the following processes: (a) Nitra- 
tion of toluol to mononitrotoluol, 
mononitrotoluol to dinitrotoluol and 
dinitrotoluol to trinitrotoluol. (b) 
Washing finished product until free 
of acid. (c) Purification by remelt- 
ing and chemical treatment or re- 
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Steel. wood and concrete construction are used in the 950 buildings needed 
for the Kankakee and Elwood plants 


erystallization. (d) 
screening or drying. 

In the first stage of the three-stage 
nitration process, approximately 
1,300 lb. of toluol is run into a ni- 
trator containing about 1,200 lb. of 
mono-spent acid. The purpose of 
this spent acid is to provide a weak 
charge as a botton layer so as to pre- 
vent stripping of the nitrating acid 
which results in charred mononitro- 
toluol. Mixed acid, of approximate 
composition 76 percent sulphurie acid 
and 23 percent nitrie acid, is added 
slowly to the mixture of toluol and 
spent acid through a spider distribu- 
tor. The temperature is maintained 
at 50 deg. C. for the first 2,000 lb. 
and between 50 and 55 deg. C. for the 
next 3,000 lb. and at 55 deg. C. for 
the balance of the charge. After all 
the acid has been added, the charge 
is cooked for 10 minutes, cooled to 
45 deg. C., allowed to settle for 15 
minutes and the acid run off. The 
acid used in this nitration, where a 
plant is in continuous operation, is 
made up by fortifying the spent acid 
from the dinitration. 

In the second stage of the process, 
the mononitrotoluol is blown to the 
(di-tri-nitrating house and placed in 
the di-tri-nitrator. After cooling to 
45 deg., mixed acid, usually made by 
fortifying the spent acid from a pre- 
vious tri-nitration to bring up the 
nitrie acid ratio to the same as that 
used in mono-nitration, is added to 
the mononitratoluol. The tempera- 
‘ure is allowed to inerease by 3-degree 


Yranulation, 


steps until it reaches 80 to 83 deg. C. 
where it is held until the nitration is 
completed. After all the acid is 
added the charge is cooked for 30 
minutes and cooled to 60 deg. C. and 
then settled for 30 minutes. 

It is in the third stage, when di- 
nitrotoluol is being nitrated to TNT 
that most difficulty is encountered and 
extremely strong acids are required to 
complete the nitration. Approxi- 
mately 3,500 lb. of fuming sulphuric 
acid is added to the di-oil, again con- 
trolling the temperature rise to 80 
deg. C. Then mixed acid of approxi- 
mate composition—57 percent nitric 
and 41 percent sulphuric acid—is 
added and the temperature allowed to 
rise gradually until it reaches 104 
deg. C. Normally, after about three 
hours, the nitration is complete, al- 
though it is continued until the oil 
shows a freezing point of 72 deg. C. 
cr higher. The charge is then cooled 
to 100 deg. C. and allowed to settle 
for 30 minutes, after which the spent 
acid is sent to be fortified and the 
trinitrotoluol to the neutralizing 
house. 

Here begin the several steps in the 
purification process. The erude tri- 
nitrotoluol is first washed with warm 
water in conical-bottomed neutraliz- 
ing tubs which are provided with 
steam coils for heating and air coils 
for agitation. Washing is continued 
until all free acid is removed. The 
neutral TNT, still in molten form, 
ean be transported through heated 
pipelines to suitable storage tanks, 
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or it ean be pelleted by running into 
eold water and thus transported to 
the grainer house. 

The graining kettles are of one- 
piece cast iron construction, jacketed 
at the bottom for use of either steam 
or cold water and provided with 
seraper-type plows. As the plow is 
started, the charge cools down and 
the erystals begin to form on the 
sides of the kettle. This increases 
until the whole mass becomes plastic. 
The graining is continued until all of 
the moisture is driven off and the 
TNT produced in fine erystalline con- 
dition. The product so made is 
usually better than Grade Il TNT, 
that is, it has a melting point above 
76 deg. C. If it is desired to obtain 
Grade I TNT recrystallization from 
either hot sulphuric acid or other 
suitable solvents, or treatment with 
other chemicals may be made. Pure 
TNT is a erystalline powder of very 
pale color. Commercial grades of the 
explosive vary somewhat in color but 
usually resemble light brown sugar 
in appearance. 

The granulated TNT is packed in 
50-lb. wooden boxes and loaded into 
freight cars that transport it to the 
magazines where it is stored. These 
are grouped together in the magazine 
area at Kankakee, spaced irregularly 
at 500 to 1,000-ft. intervals. The 
magazines are of the “igloo” type, 
constructed partly below the ground 
with concrete foundations, hollow tile 
or brick walls and corrugated metal 
roofs which are subsequently banked 
over with soil and planted with grass. 
Similar magazines are provided for 
temporary storage at the shell loading 
plant at Elwood. 

If the excellent progress which the 
writer observed at these two plants 
in mid-April continues, as we have 
every reason to expect, they should 
begin production in August. Thus in 
only about nine months, 60 square 
miles of rich Illinois farmland will 
have been transformed into a thriving 
industry giving employment to at 
least 8,000 people including hundreds 
of inspectors and technically trained 
men. Some of these will come from 
other duPont plants. Some are al- 
ready being trained in that company’s 
pilot TNT plant at Barksdale, Wis., 
but most of the non-technical em- 
ployees will come from nearby cities 
and villages. Let us hope that this 
vital produetive capacity, once we 
get it and it has served its immediate 
purpose, is kept in standby condition 
so that this country shall never again 
be faced by a shortage of the high 
explosives so sorely needed for our 
national defense. 
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Chem. & Met. INTERPRETATION 


How Much Can Plastics Production 


Much has been heard about the need for substituting plastics for such 
strategically important metals as aluminum and magnesium. But 
are the proponents of the plan fully aware of the raw materials 
situation in the plastics industry? A careful consideration of the 
background reveals the fact that several of the materials are every 
bit as vital to the defense program as the metals for which it has 
been suggested the plastic products be substituted.— Editors. : 


HE PLASTICS INDUSTRY has been 

making striking advances during 
the past deeade and appears to be 
steadily gaining momentum. Now 
comes the request from the Office of 
Production Management that plastics 
be substituted whenever possible for 
such strategically important metals 
as aluminum and magnesium. At 
first thought this announcement 
would appear to give the industry 
a great opportunity, a tremendous 
boost. But an enormous expansion 
in the industry requires much larger 
volumes of chemical raw materials; 
are they available? A survey of 
production facilities for the chemi- 
cals required indicates that suffi- 
ciently large supplies of some will 
be available to take care of the 
greater needs, but in the case of other 
chemicals future supplies appear to 
be in a most uncertain position due 
to more important roles in the de- 
fense program. 

The principal raw materials con- 
sumed in the production of phenolic 
resins are phenols and formaldehyde, 
and of lesser importance are cresols, 
eresylic acid, xylenol, furfural, fillers, 
dyes and pigments, catalysts, and so 
forth. During the first World War 
phenol was in active demand for the 
manufacture of picrie acid and do- 
mestic production reached its peak 
in 1918 with a total of 106,794,277 
lb., most of which was the synthetic 
product. Prior to 1914, domestic 
production ran about 1,000,000 lb. a 
year and came only from coal-tar. 


Based on paper presented before the So- 
ciety of the Plastics Industry, at Hot 
Springs, Va., May 6, 1941. 
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As war-time demands increased, 
plants for synthetic production came 
into existence and in 1918 there were 
17 plants operating. When the war 
ended, large stocks were on hand, 
estimated at close to 40,000,000 Ib., 
or the equivalent of at least three 
years supply at the then normal 
annual requirements. The price 
dropped from 35 to 10¢. per Ib. and 
domestic production dropped to one 
plant (Barrett) making a _ small 
amount of phenol from coal-tar. 


Phenol 


In 1923, the rapidly growing 
automotive and _ radio industries 
widened the market for plasties and 
Dow Chemical Co. and Monsanto 
Chemical Co. again began the manu- 
facture of the synthetic product. 
With the exception of some reces- 
sions in the lowest depression years, 
production has since been steadily 
upward. This is true both of natural 
and synthetie phenol. Production of 
natural phenol was stimulated by a 
growing demand for naphthalene 
which made it economically feasible 
to increase outputs of tar acids and 
phenol. It has been estimated that 
the 1937 production of more than 
65,000,000 lb. was one-third natural 
and two-thirds synthetie but at pres- 
ent the percentage of synthetie pro- 
duction has increased as the Barrett 
Co. and Durez Plastics & Chemicals, 
Ine., have put new synthetic plants 
into operation within the year bring- 
ing the number of plants up to 10. 

Official figures for 1940 production 
are not vet available but it is prob- 
able that it approximated 75,000,- 


000 lb. Current rate of output is 
well ahead of the 1940 rate but pro- 
duction is well sold ahead and 
prospective buyers have been bidding 
far above the quoted price levels 
without being able to fill all their 
wants. In addition to domestic needs, 
there has been an active call for 
export and last year a total of 4,304,- 
357 Ib. was shipped out of the coun- 
trv. 

With the seareity of some of the 
metals and the recommendation that 
plastics be substituted where pos- 
sible, ear'ier estimates for 1941 re- 
quirements of phenol have been 
revised upwards. While military re- 
quirements will fall far below those 
of 1918, they may account for about 
15,000,000 |b., and estimating other 
requirements at 50,000,000 Ib. for 
synthetie resins, 15,000,000 Ib. for 
chemicals, 10,000,000 lb. for oil re- 
fining, and 5,000,000 lb. for exports, 
a grand total of 95,000,000 lb. is 
indicated. Judging from the status 
of the present market, demand is 
running ahead of supply and pro- 
ductive activities must be expanded 
if all needs are to be met. But this 
may not be a difficult task. 


Cresols and Cresylic Acid 


The Tariff Commission reported 
production of ortho, meta, and para 
eresols at 13,177,578 lb. in 1939, 
11,403,420 Ib. in 1938, and 13,745,271 
lb. in 1937. Import trade in these 
products has been on an ascending 
seale in the last few years with totals 
reported at 48,660 lb. for 1938, 70,- 
959 lb. for 1939, and 89,123 lb. for 
1940. Production data for refined 
eresylie acid have not been given 
since 1934 when it amounted to 10,- 
949,860 lb. Imports of erude cresylic 
acid are given in gallons and were 
1,227,876 in 1938, 1,156,629 in 1939, 
and 1,063,489 in 1940. Formerly the 
term eresylic acid had reference to 
a mixture of 40 percent meta creso!, 
35 percent ortho eresol, and 25 per- 
cent para cresol; that is, a mixture 
of the ecresols in the same propor- 
tions as they oecur in coal-tar. Later, 
the term has been used for varying 
mixtures of eresols to suit the re- 
quirements of individual users. From 
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the first of this year, byproduct 
plants have been turning out coke 
primarily for the steel industry. By 
operating at higher temperatures 
with shorter coking time, the cresol 
and xylol content of the tar is greatly 
reduced. This has been reflected in 
the output of both materials and a 
serious situation has developed from 
which no improvement is likely to 
oceur. 


Formaldehyde 


Figures for domestic production 
of formaldehyde were reported by 
the U.S. Tariff Commission for 1933 
and prior years but no data were 
given for the 1934-1938 period. With 
the exception of 1927, the output in- 
creased steadily each year from 1922 
through 1929, production for the 
latter year amounting to 51,786,000 
lb. In 1933 production was reported 
at 52,236,000 lb. From that year up 
to 1939 no comparable data are 
available but it is known that pro- 
duction was on an increasing scale 
and the total for 1939 was given as 
134,479,000 lb. which undoubtedly 
was a record for the industry. In 
addition to its use in resin manufac- 
ture, formaldehyde finds important 
outlets in indigo manufacture, in 
making sodium sulphoxalate formal- 
dehyde, as a disinfectant, deodorant, 
and preservative, as fungicide, in 
embalming fluids, in tanning, and in 
making wall paper and coated paper. 
In recent years there has been a 
rising eall for formaldehyde in the 
export trade with more than 5,700,- 
000 lb. shipped abroad in 1940 and 
with monthly shipments so far this 
year being in excess of the 1940 rate. 

The rapid rise in production of 
formaldehyde has been due to the 
increase in output of resins. As for- 
maldehyde is made from methanol, 
it follows that its production is 
limited not only by existing plant 
capacities but also by the amount of 
available methanol. At present there 
are four domestic producers of for- 
maldehyde, two of which produce 
methanol. 

Domestic production of methanol 
has been more than doubled in the 
last six years with the increase being 


Courtesy Bakelite Corp. 


entirely in the synthetic product. 
While production of formaldehyde 
also has more than doubled in the 
same period, this alone would not 
account for the sharp rise in metha- 
nol output. The largest distribution 
of methanol is in the anti-freeze 
trade. Last year formaldehyde ae- 
counted for about 20 percent of the 
methanol supply. Synthetic metha- 
nol, which accounts for about 90 per- 
cent of total domestic supply, is made 
by four companies. 

Production in the first quarter of 
this year was 10,263,479 gal. of syn- 
thetic and 1,339,425 gal. of erude. 

With the abnormal demand for 
nitrie acid which lies ahead, unusu- 
ally large amounts of ammonia must 
be made available and already some 
of the methanol capacity has been 
turned over to ammonia production. 
Production data for February this 
year showed a drop of more than 
600,000 gal. for methanol as com- 
pared with the corresponding month 
of last year. Difficulties in securing 
some of the equipment necessary for 
new ammonia plants is causing de- 
lays in placing these plants in opera- 
tion. Should a greater part of 
methanol capacity be switched over 
to ammonia, the supply available for 
formaldehyde and other uses will not 
be sufficient. Scarcity of both for- 
maldehyde and methanol already has 
been reported in domestic markets. 
Application of control or allotment 
ot shipments would work a hardship 
on producers if the anti-freeze mar- 
ket should be curtailed since the posi- 
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tion methanol has attained resulted 
from long and costly sales programs 
which have given prominence to spe- 
cial brands. 


Methanol Production 


Synthetic Crude 
Year 1,000 gal. 1,000 gal. 
44,968 5,294 
84,256 4,660 
26,031 4,170 
1937 .. aa 31,814 5,754 
25,563 5,575 
18,047 5,049 
12,534 4,122 


Urea resins are often associated 
with phenolies as both groups have a 
raw material, formaldehyde, in com- 
mon. Production of urea resins av- 
eraged less than 4,000,000 Ib. in 
1933-35, but since then have gained 
steadily in importance and in 1939, 
16,569,343 lb. were produced with 
eight companies in the field. And at 
the present time two large plants are 
nearing completion, which will greatly 
increase the manufacturing capacity 
of the industry. 


Urea 


Production of urea in this country 
is confined to one company and 
figures for the output are not avail- 
able. Prior to 1935, requirements for 
crystal urea were met by importa- 
tions but from that time on, domestic 
material has been prominent and ar- 
rivals from abroad have been con- 
sistently declining. Imports reached 
their peak in 1930 when they ex- 
ceeded 20,000,000 lb. By 1937 they 
had dropped to a little more than 
5,000,000 Ib., and as Germany was 
the principal supplier, it has been 
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difficult to secure foreign material 
since the outbreak of hostilities and 
imports in 1939 fell to 1,464,000 Ib. 
with no arrivals reported in 1940. 
Hence the question of urea supplies 
is now a domestic problem. Ammonia 
is one of the essential raw materials 
required for urea production and the 
uncertainty surrounding future am- 
monia supplies is equally applicable 
to urea. 


Acetic Acid and Anhydride 


Cellulose acetate producers appear 
to be in a comparatively secure posi- 
tion regarding the chemical raw ma- 
terials, acetic acid and acetic an- 
hydride. Plant capacities for acetic 
acid were considerably expanded in 
1939 and 1940 and apparently can 
be further increased should the neces- 
sity arise. Considering the variations 
in process and raw materials used 
there is no indication that acid sup- 
plies will be limited despite the rapid 
gain in consuming requirements 
which has been noted in recent years. 
Prior to 1926 all domestic acetic acid 
production was from acetate of lime. 
At present in addition to the output 
of the hardwood distillation industry, 
synthetic acid is being made from 
acetylene, methanol, and ethyl aleo- 
hol. Possible shortages in some of 
these raw materials undoubtedly 
could be made up wholly or in large 
part by greater production from the 
materials available. 

The situation with regard to acetic 
anhydride so closely parallels that 
reported for the acid that the same 
conclusions will hold good for that 
product. 

The Tariff Commission has pub- 
lished figures annually for produe- 
tion of acetic anhydride. Production 
on basis of 100 percent was: 


Acetic anhydride production 


Ib. 
TTT 114,835,504 
116,469,109 
67,335,274 
& 4 500060069 57,885,123 


The Tariff Commission also gives 
production of acetic acid, basis 100 
percent, from 1937 on. The figures 
are: 


Acetic acid production 
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The Bureau of the Census did not 
inelude acetic acid in its returns for 
1939 but reported production in 1937 
and 1935 at 131,644,596 lb. and 101,- 
500,662 lb. respectively. The total 
reported for 1933 was 65,150,478 Ib. 


Cotton Linters 


There are three cotton linter purifi- 
cation concerns whose plants have 
sufficient capacity to handle all the 
linters we may ever require since 
their operations are limited only by 
the amount of linters available from 
the cotton crop. But the linter 
supply is not large enough to meet 
the requirements of plastics, rayon, 
and smokeless powder. Since high- 
grade powder can be made from 
alpha cellulose, the smokeless powder 
plants are being urged to use this 
material. However, the Army is slow 
to adopt a new material, therefore, 
the expectation is that for some time, 
it will demand linters which in turn, 
will create a shortage when present 
stocks have been consumed. There 
also is the possibility of the govern- 
ment using its influence on the in- 
dustries concerned to use the cotton 
now in storage. But this will be an 
expensive source of cellulose and it 
too will require a certain amount of 
purification. 


Nitric Acid 


Nitrocellulose depends upon linters 
and nitric acid. Beeause of its 
paramount importance in the muni- 
tions field, nitric acid must be con- 
sidered as one of the key chemicals 
whose use in ordinary channels may 
be determined by the extent to which 
its finished products are classified as 
essential. Production of nitrie acid, 
basis 100 percent, is estimated at 
200,000 tons in 1940 and annual re- 
quirements with the defense program 
in operation are estimated at 1,000,- 
000 tons. Under present procedure, 
practically all the nitrie acid pro- 
duced in this country comes from 
the oxidation of ammonia. 

Last year, ammonia production is 
estimated at about 395,000 tons which 
figure must be raised above 700,000 
tons to meet the prospective demand. 
Consuming eall for acid has been in- 
creasing more rapidly than ammonia 
plant eapacities can be expanded. 
Fortunately Canada has made con- 
siderable progress with its ammonia 
plants and will have a surplus which 
ean be used to avert an actual short- 
age in the early operations of our 
new powder plants. New domestic 
ammonia production then will take 
up the slack but there is as yet no 
assurance of full coordination of 
ammonia supply and acid require- 
ment. 

In addition to new plants for am- 
monia, equipment now used in mak- 
ing methanol and synthetic nitrate 
of soda ean be turned over to am- 
monia. There also is the probability 
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that an additional acid supply may 
be found by utilizing the former 
method of making it from Chilean 
nitrate of soda. In the meantime 
the buying season in the fertilizer in- 
dustry is passing and this will re- 
lease some ammonia for other pur- 
poses. Later on the fertilizer and 
other industries may be called upon 
to seek other sources for their nitro- 
gen requirements. Despite all these 
expedients, it is generally regarded 
that ammonia will be in a tight posi- 
tion for some time to come and as 
military quotas undoubtedly will be 
given preference, whatever amounts 
remain for general distribution may 
be allocated on a basis of industry 
importance. 


Phthalic Anhydride 


As its name indicates phthalie an- 
hydride is the basie material upon 
which phthalic anhydride resin pro- 
duction depends. Phthalic anhydride 
itself is made from naphthalene, 
hence these with glycerin are the 
important raw materials for this 
type of resin. In 1933, domestic 
production of the resin was reported 
at 9,931,000 lb. which included small 
experimental lots of resin made from 
maleic anhydride. The 1939 total 
shows a more than seven-fold increase 
in the eight-year period. In the 
same period, phthalic anhydride pro- 
duction inereased from 14,076,000 Ib. 
to 44,274,000 lb., or in the eight years 
there was a gain of more than 60,- 
000,000 Ib. in the resin output and 
only a little more than 30,000,000 
increase in the raw material output. 

As phthalie anhydride has been 
used in recent years in a larger vol- 
ume in the manufacture of plasti- 
cizers, it is evident that its propor- 
tionate use in the resins has been de- 
elining. A few years ago it was 
estimated that approximately 60 per- 
eent of this type resin was made up 
of phthalic anhydride which would 
make resin requirements for phthalic 
anhydride in 1939 about 42,000,000 
lb. but this amount would not be 
available when allowance is made 
for non-resin requirements for the 
raw material. Production of phthalic 
anhydride has been as follows: 


44,274,000 Ib 
45,211,000 Ib 
31, 244,000 Ib 
23 , 422,000 Ib. 


At the present time there is a 
searcity of phthalic anhydride and 
there are rumors that large volumes 
are going into dibutyl phthalate for 
use in explosives. If this is the case 
the supply available to the synthetic 
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resin industry will become smaller. 
However one producer is planning 
to double present plant capacity. 


Naphthalene Production and Imports 


Owing to the relatively small de- 
mand for pitch and creosote oil, do- 
mestic production of naphthalene 
never has reached its full potential 
based on the output of coal-tar. As 
a result, imports have been necessary 
to fill out consuming needs. Crude 
naphthalene is used in making phtha- 
lie anhydride and the bulk of im- 
ports also are of the crude material. 
More than one-half of domestic sup- 
plies—home production plus imports 
—is refined and is used in making 
intermediates, dyes, disinfectants and 
in numerous other ways including the 
manufacture of trinitro naphthalene. 
Domestie production of naphthalene 
has been increasing and from present 
indications a new record for output 
will be established in the present 
year. Imports in 1940 amounted to 
only 6,290,380 Ib. 


Glycerin 


As glycerin is a byproduct of 
soap and fatty acid manufacture, it 
follows that the home output is de- 
pendent on activities within those 
industries rather than on consuming 
demand. Foreign trade in recent 
years has shown a balance in favor 
of exports with imports consisting 
largely of crude and exports running 
mostly to refined. Domestic produc- 
tion has been gaining steadily and 
the same is true for consumption. 
Total supply of crude in 1940—home 
production plus imports—was slightly 
in excess of 206,000,000 lb. As stocks 
inereased only a little more than 
5,000,000 Ib. in the year, apparent 
consumption was approximately 201,- 
000,000 lb., this total ineluding the 
amount of erude which was refined 
and exported. While glycerin has 
lost ground in some of the consum- 
ing trddes, notably anti-freeze and 
closure, it has gained appreciably in 
other directions with alkyd resins of- 
fering the most important outlet. 


Glycerin Production 


4 Crude Imports Total supply 
Year 1,000 Ib 1,000 Ib. 1,000 ib 
1940.. 197,096 9,096 206,192 
1939.. 184,476 10,987 195,463 
1938.. 162,120 13,097 175,217 
1937.. 169,039 13.598 182,637 
1936.. 154,096 11,149 165,245 
1935. 141,185 8,221 149,406 
1934 153,115 14,901 168,016 
1933. 119,812 6,205 126,017 


139,103 


Production of acetone in 1937 was 
reported at 124,012,187 lb. of which 
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68,772,268 lb. was reported as sold. 
For 1938 and 1939 only the amounts 
sold were reported, these being 67,- 
041,184 lb. and 68,772,268 lb. re- 
spectively. It is estimated that pro- 
duction in 1940 was 130,000,000 Ib., 
but demand both at home and for 
export was exceptionally heavy and 
surplus stocks were not in evidence. 
Latest reports place acetone in a 
strong statistical position with pro- 
duction passing directly into con- 
sumption. Export shipments are 
holding up in volume and as a large 
part of production has been sold 
ahead, any material increase in de- 
mand may be difficult of fulfillment. 

Vinyl resins have been increasing 
in importance in recent years and 
this growth has been reflected in in- 
creasing demands for the raw ma- 
terials, butylaldehyde, vinyl acetate 
and vinyl chloride. The acetate is 
made from acetylene and acetic acid 
and the chloride from acetylene and 
hydrochloric acid. 

The supply of acetic acid has al- 
ready been discussed. There should 
be no shortage of acetylene, which is 
produced from earbide, the electric 
furnace product of coke and lime. 
The supply of hydrochloric acid ap- 
pears to be ample. But the govern- 
ment is taking the output of polyvinyl 
chloride so additional production 
facilities will have to be provided. 

Polystyrene is made from ethylene 
and benzene. The former comes from 
petroleum or natural gas and the lat- 
ter from byproduct coke ovens. There 
should be no shortage of these raw 
materials. 

Aerylie and methaerylie resins are 
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made by polymerizing derivatives of 
acrylic acid. Raw materials are 
methanol, acetone, sulphurie acid, and 
hydrogen cyanide or sodium cyanide. 
Of these raw materials the only ones 
that may cause concern are methanol 
and acetone. As stated earlier, a 
very real shortage is expected to de- 
velop in methanol due to the neces- 
sity for using the methanol plants 
to produce ammonia for defense pur- 
poses. However, the producers of 
this type of resin should be able to 
obtain sufficient methanol for their 
requirements as it will be used to 
produce airplane windshields, cock- 
pit enclosures and other parts for 
machines needed by our army and 
navy. 

Coumarine and indene resins are 
made by polymerization of coal-tar 
fractions, especially solvent naphtha 
fractions. The polymerizing agent 
is usually sulphurie acid although 
some metallic salts are sometimes 
used. At times such as these when 
the steel industry is operating very 
near capacity, the demand for coke 
is greatly increased, which in turn 
results in large amounts of coal-tar. 
As some of the largest producers of 
the resin are also producers of coal- 
tar, the question of supplies rests 
with whatever adjustments they make 
regarding the use of the coal-tar. 
Polymerizing agents are plentiful. 

One of the newest of the plasties 
to come on the market is vinylidene 
chloride, a resin said to be made from 
ethylene and chlorine. The ethylene 
is obtained from cracked petroleum 
gases or natural gas. There should 
be no shortage of these materials. 
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Chem. & Met. INTERPRETATION 


Investing in the “Chemicals”: 
The Stocks 


ROLAND P. SOULE Tri-Continental Corporation, New York City. 


Last month Dr. Soule oriented the chemical industry both historically 
and financially in relation to the nation’s economy as a whole. In 
the present article the author explains ten reasons why chemical 
earnings command a premium in the stock market—ten basic 
characteristics of the industry that are of vital interest to every 
chemist and chemical engineer. — Editors. 


M“; investors who are favor- 
ably impressed by the chemi- 
eal industry as an industry cannot 
bring themselves to buy chemical 
stocks. “The chemical industry is 
prosperous and growing,” they are 
willing to admit, “but its stocks sell 
too high and yield too little.” Good 
reasons are to be found, however, 
for believing that such a criticism is 
unfounded. 

Price-Earnings Ratios—The price 
of a stock concededly must bear some 
relationship to its earnings, and this 
relationship is commonly described as 
its “price-earnings ratio.” If a stock 
is selling at 30 and earning $2 a 
share, its price-earnings ratio is 30/2, 
or 15. Under the so-called “normal” 
conditions that prevailed between the 
end of the depression and the out- 
break of the war, the average price- 
earnings ratio of good grade indus- 
trial stocks, as typified by the Dow- 
Jones list, was in the neighborhood 
of 14.* A stock having such a ratio 
might pay out approximately 80 per- 
cent of its earnings as dividends and 
hence would yield about 5} percent. 

Compared with this average, how- 
ever, many stocks always sell much 
lower while others are priced con- 
siderably higher in relation to their 
profits per share. At any one time 
the investor may have his choice be- 
tween one stock offered as low as 
five times earnings and yielding pos- 
sibly 15 pereent, and another quoted 
at 25 times earnings and returning 
only 2 pereent. Yet the former stock 


*Changes in market sentiment during 
this period rarely caused individual price- 
earnings ratios to fluctuate more than 
slus or minus 15 percent. At present, 
1owever, all ratios are sharply lower be- 
cause of the war-engendered uncertainty 
over the future outlook for corporate 
profits. 


may prove to be the more expensive 
and the latter the real bargain. 

Conditions of supply and demand 
in the market have placed the nine 
largest and most diversified chemical 
companies in the group of stocks 
having the highest price-earnings 
ratios. In Table I these companies 
comprise the first eight (excluding 
Texas Gulf Sulphur Co.) on the 
N. Y. Stock Exchange list, plus 
American Cyanamid on the Curb. To- 
gether they account for over 90 per- 
cent of the total market value of all 
publicly-owned chemicals. The price- 
earnings ratios of stocks of these nine 
companies in normal times averaged 
close to 20, or half again as high as 
the mean of the 30 “Dow-Jones in- 
dustrials.” 


THE CHEMICAL STOCKS 


Ideas naturally cannot be subjected 
to quantitative analysis, but at least 
they, can be approached qualitatively. 
Thus, it is possible to enumerate ten 
factors that, consciously or uncon- 
sciously, are in the mind of the in- 
telligent investor when he asks him- 
self if a particular stock is a good 
purchase. These are the considera- 
tions which appear to entitle the 
leading chemicals to sell higher rela- 
tive to earnings than do most of the 
700 other industrial stocks listed on 
the N. Y. Stock Exchange. 

Trend of Growth—A more rapid 
trend of earnings is the point most 
often advanced in favor of chemical 
stocks, but it would be next to im- 
possible to defend their high price- 
earnings ratio on this seore alone. 
Their actual rate of growth, as meas- 
ured in pereent per year, has not 
been spectacular and has been ex- 
ceeded by many other stocks with 


consideradly lower ratios. It is not 
the magnitude but rather the steady, 
relentless nature of their trend that 
is significant marketwise. 

In the ten years ending in 1937, 
when general business as a whole 
made no gain in profits, many in- 
dustrial companies reported sharp in- 
creases in earnings that might super- 
ficially be regarded as evidence of a 
strong growth trend. More careful 
analysis indicates that not all sueh in- 
creases were due to growth in its 
truest sense, and that not all growth 
holds the same promise of continua- 
tion. Thus, three types of trend 
may be recognized : 


1. False Trend 


a. Resulting from decline in interest 
rates (Commercial Credit and 
Commercial Investment Trust) ; 

b. Resulting from devaluation of 
gold (Homestake, Dome) ; 

c. Resulting from repeal of prohibi- 
tion (National Distillers, Owens- 
Illinois Glass) ; 

d. Resulting from legislation mak- 
ing safety glass mandatory for 
automobiles (Libbey-Owens-Ford ; 
Pittsburgh Plate Glass) ; 

e. Resulting from war or threat of 
war (United Aireraft, Curtis- 
Wright). 


The outstanding characteristies of 
this trend is that it is non-reeurring. 
Earnings are simply raised from one 
flat plateau to another and usually 
not beeause of any efforts on the 
part of the management. 


2. Limited Trend 


a. In industries, illustrated by the 
increasing per capita consumption 
of some commodity, usually of a 
consumers’ goods type; in soft 
drinks (Coca Cola); in cigarettes 
(Liggett & Myers); in electric 
appliances (Chicago ‘Flexible 
Shaft); in vitamins (Abbott Lab- 
oratories, National Oil Products) ; 

b. In individual companies, illus- 
trated by the capture of a larger 
share of total available business 
in an industry which itself may 
or may not have any growth; by 
more intensive sales (Chrysler in 
automobiles, Deere in farm equip- 
ment; American Chicle in gum) ; 
by more extensive sales, such as 
opening more stores in new ter- 
ritory (Montgomery Ward; Sears 
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Roebuck; and Western Auto Sup- 
ply in retail trade); by increas- 
ing production facilities (Humble 
and Amerada in crude oil). 


The characteristic of this type of 
trend is that inevitably it comes to 
an end. Markets approach satura- 
tion or competition is intensified. 


3. True Trend 

a. In industries, illustrated by the 
development of new and different 
markets for existing products (In- 
ternational Nickel and Aluminum 
Co. in metals; all of the leading 
chemical companies ) ; 

b. In individual companies,  illus- 
trated by the addition of new 
products to existing lines (Gen- 
eral Electric, Westinghouse, Arm- 
strong Cork, International Busi- 
ness Machines; all of the leading 
chemical companies). 


The distinguishing characteristic of 
this true trend is that it holds promise 
of ever-continuing growth. Stocks 
with such a trend do not require con- 
stant watching, and ean be bought 
and held at almost any level of the 
business cycle. So long as earnings 
and dividends continue to expand, 
the current yield on the original pur- 
chase price also increases propor- 
tionately. 

Diversification—A diversified busi- 
ness (in products, in markets, or in 
both) probably contributes more to 
a high price-earnings ratio than 
simply a strong trend in growth. The 
average investor is more interested 
in security against unexpected de- 
preciation than in an uncertain pos- 
sibility of appreciation. Thus, com- 
panies such as General Electrie, 
Westinghouse, Johns-Manville, Allied 
Chemieal, and Corn Products showed 
little or no expansion in earnings 
over the past ten years, but all sold 
at 20 or more times earnings. ° 

Industrial Strength — The best 
chemical stocks have most of the 
qualities which comprise that in- 
tangible asset known as “industrial 
strength” : 

1. Fairly staple products, with com- 
paratively little dependence upon style 
factors and changing public taste; 

2. Relatively few companies making 
any given product, and intelligent trade 
relations between the managements of 
those companies; 

3. Defenses against irresponsible 
competition, such as control of raw 
materials, high capital investment to 
obtain competitive costs, technica! 
“know-how,” and patents; 

4. A small proportion of total sales 
in foreign countries. 

Financial Strength—Leading chem- 
ieal companies all have (1) freedom 
from burdensome senior eapital, (2) 


adequate depreciation charges, and 
(3) very comfortable working-capital 
positions. 

Depreciation rates, which are about 
half again as high as those of the 
average industrial concern, enable 
chemical manufacturers to replace 
outworn and outmodeled equipment 
and keep pace with the times. The 
adequacy of these rates is reflected 
in the strength of their balance 
sheets, with current and cash ratios 
well above the average of most man- 
ufacturing companies. 

Resistance to Cyclical Declines— 
Chemical companies are by no means 
immune to the forces of depression, 
but only appear so in periods when 
growth trends are making themselves 
strongly felt. During short, sharp 
recessions, such as occurred in 1937- 
1938, their earnings fell just as 
sharply as those of non-chemical com- 
panies serving the same markets. It 
is noteworthy, however, that these 
markets have a substantial weighting 
of stable consumers’ goods such as 
dyes, textiles, soap, paper, and food. 
The average industrial stock publicly 
traded today has a greater dependence 
on more volatile capital goods such 
as steels, automobiles, and equipment 
for the farm, home, and office. 

Relationship to Research—Expend- 
itures for research in the United 
States are not uniformly spread over 
all industries but relatively 
highly coneentrated in three indus- 
tries: chemical, electrical (including 
communications), and petroleum, in 
the order named.* The chemical in- 
dustry, accounting for less than 7 
pereent of the total value of manu- 

factures, contributes over 20 percent 
of the total spent for research in 
this country each year. 


*“Industrial Research and Changing 

Technology.” WPA National Research 
Project (January, 1949) directed by 
George Perazich. 


All constructive and successful re- 
search rebounds to the benefit of the 
consumer. He is given an article 
that is improved in quality, lowered 
in price, or extended in life. Such 
research, however, is not always 
equally beneficial to the stockholder. 
Thus, if a company is doing business 
largely on a replacement basis in a 
relatively inelastic market, profits 
may suffer when the price of the 
product is reduced and its life is 
lengthened. Ample illustrations are 
to be found in tires, radios, refrigera- 
tors, electric bulbs, and more recently 
even in automobiles. The problem 
faced by General Electric, for ex- 
ample, is to develop new products 
through research at a rate fast enough 
to offset the shrinkage in earnings 
due to improvements in older Jines. 

Chemical research in general has 
been among the most consistently 
profitable of all types of commercial 
experimentation. In an orderly and 
unhurried fashion new markets have 
been developed, new products orig- 
inated, and new processes developed 
to reduce costs. It is upon con- 
tinued and expanded research of 
this nature, as a matter of fact, that 
the chemical companies must chiefly 
rely for their greatest hope of main- 
taining a steadily upward trend of 
sales and earnings. 

Reduction in Prices — “Chemical 
prices never go up” is a slogan com- 
monly heard in the industry. The 
trend has been generally downward, 
but declines have not been so drastic 
that aggregate profits have suffered. 
While there are exceptions to this 
generalization, particularly in the 
older, inorganic lines, price redue- 
tions for the most part have been 
voluntarily made to expand sales 
volume. U. 8S. Bureau of Labor 
price indices show that of all raw 
materials, semi-manufactured and fin- 
ished produets, only chemicals are 
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Allied Chem. & Dye 
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Elec. Equipment 
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Source: N.Y. Stock Exchange, Dec.5/,/940 
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now quoted under their 1913 levels. 
They participated only moderately in 
the 1920 boom, and are now selling 
even below their 1932 lows. Ob- 
viously, chemical products are not 
faced by any threat of a general 
price deflation. Nor is there need 
to fear any broadly adverse effect 
from a period of inflation. Chemical 
price structures are flexible, and op- 
position to advances usually is rela- 
tively slight. 

Labor Relations — Outside the 
rayon division, which is under the 
influence of the C.1.0. textile union, 
chemical companies have suffered 
comparatively little from labor diffi- 
culties. The nature of the industry 
itself is in large part responsible. 
Seasonal peaks of production, such 
as eneountered in the manufacture 
of automobiles, are rare, and the 
annual load factor is high, with con- 
tinuous seven-day operations quite 
characteristic. Also, production wages 
and salaries do not constitute a large 
proportion of the sales dollar. In 
1939 they accounted for less than 
17 percent’ compared with over 40 
percent in the steel industry.*? The 
quality of the chemical worker is 
unusually high. His average weekly 
wages in 1939 were over $31 com- 
pared with less than $25 for all fae- 
tory employees,’ and a larger propor- 
tion of workers were on salary. 

Chemical companies have been 
leaders in pension and insurance 
plans. They have pioneered in vaca- 
tions with pay for factory workers. 
They have concentrated on safety 
measures, so that despite the hazard- 
ous nature of many manufacturing 
operations, accident frequency and 
severity rates in 1939 were respec- 
tively 37 and 11 percent below the 
average of all industry.‘ 

From the standpoint of the labor 
agitator, chemical companies in gen- 
eral are difficult and unattractive to 
organize on a union basis. Their 
plants are numerous (the three larg- 
est companies have over 100 each), 
they are geographically seattered, 
and workers differ widely in type as 
as well as in oceupation. 

Public Relations—Relations of the 
chemical industry both with the pub- 
lie and with government have been 
unusually favorable: 

1. Unlike steel, coal, and textile in 
dustries, it does not employ any large 
and homogeneous portion of the coun 
try’s total workers; hence, politicians 
are not tempted to make political capi- 
tal by backing higher wages; 


1 Federal Trade Commission report on 
chemical manufacturing companies. 
Annual reports of U. S. Steel Corp. 
and Bethlehem Steel Cor 
S. Department of Labor. 
‘National Safety Council. 
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2. Unlike dairy companies and meat 
packers, it does not purchase any im- 
portant part of its raw materials from 
the farmer, who is politically favored 
and desirous of higher prices; 

3. Unlike the utilities, food com- 
panies, gasoline refiners, and chain 
stores, it does not sell familiar prod- 
ucts directly to the general public, 
with resultant vulnerability to pres- 
sure for reduced prices (the fertilizer 
division is an exception) ; 

4. Unlike the construction industry, 
it is not lagging behind the rest of 
the economy, so that government inter- 
vention has not resulted; 

5. There have been no Van Swerin- 
gens or Insulls to bring down public 
wrath; on the contrary, there seems to 
be a general feeling that the chemical 
companies have done a good job; 

6. The complexities, technicalities, 
and general heterogeneity of the chem- 
ical industry tend to make it rela- 
tively immune to political attack. 

Quality of Management—Although 
named last, the uniformly high qual- 
ity of the management of the larger 
chemical companies is obviously an 
asset of prime importance. This 
quality is reflected in a number of 
respects already discussed : 

1. In conservative fiscal policies; 

2. In research policies, which are 
progressive and constructive; 

3. In price policies, which are pointed 
downward in line with reduced costs 
and expanded unit volume; 


Table I—Market Value of Chemical 
Stocks Listed on N. Y. Stock Exchange, 


Dec. 31, 1940 
($090,000 omitted) 
Market Percent 
Value! of Total 

DuPont 
Chem. Operations... 1,536 36.2 
Genl. Motors...... 480 11.3 
Total DuPont.... 2,016 47.5 
Union Carbide....... 645 15.2 
Allied Chemical se 858 8.4 
Eastman Kodak..... 354 8.3 
Dow Chemical....... 144 3.4 
Texas Gulf Sulphur.. 141 3.3 
Air Reduction....... 110 2.6 
Hercules Powder... 103 2.5 
Columbian Carbon... . 41 1.0 
Freeport Sulphur..... 30 0.7 
Commercial Solvents. . 29 0.7 
Mathieson Alkali..... 27 0.6 
Atlas Powder...... 25 0.6 
United Carbon....... 19 0.5 
Vietor Chemical...... 17 0.4 
National Cylinder Gas 14 0.3 
Westvaco Chlorine.. 12 0.3 
Amer. Agric. Chem... 10 0.2 
U. 8S. Indl. Chemical. 9 0.2 
Tennessee Corp....... 7 0.2 


National Oil Products. 5 
Newport Industries... 5 
Davison Chemical... . 4 0.1 
Virginia-Car. Chem... 1 
Int'l Agric. Corp..... 1 


Total® 100.0% 


4,245 
1 Exclusive of market value of bonds 
outstanding. 

2For comparison: most 


important 
chemical stock on 


Curb Exchange is 


American Cyanamid ($99,000,000); most 
important rayon stock is Celanese ($67,- 
000,000). 
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4. In labor policies, which are for- 
ward-looking ; 

5. inter-company relationships, 
which are based on intelligent, rather 
than cut-throat competition; 

6. And, finally, in public relations, 
which are cordial. 

A popular and growing industry 
attracts talent. The new generation 
of chemical executives is as capable 
and as enthusiastic as the old. It is 
even better trained technically. 


CONCLUSIONS 


It would be wrong to create the 
impression that all is well with chem- 
ieal stocks. They are at present the 
vietims of their own virtues. Their 
higher-than-average rate of return on 
invested capital and their strong up- 
ward trend of earnings have made 
them particularly vulnerable to the 
excess-profits tax. It has been easy 
to assume that taxes will make growth 
impossible, and hence to conclude 
that without growth a high price- 
earnings ratio is unjustified. This 
feeling was reflected in the action of 
the leading chemicals, which despite 
their excellent earnings, performed 
more poorly in the last half of 1940 
than the market as a whole. 

Weight of evidence suggests, how- 
ever, that the sale of chemical stocks 
solely beeause of higher taxes will 
prove in the long run to be a short- 
sighted policy. For one thing, while 
growth in profits has been greatly 
retarded, it has not been entirely 
killed and certainly not permanently 
stopped. Also, the current high rate 
of earnings is due far more to-in- 
creased sales of peace-time products 
than to the manufacture of muni- 
tions. Much of the present business 
will survive in the post-war period, 
when the excess-profits tax may dis- 
appear as it did after the first World 
War. Granted that normal taxes still 
may remain very high, the chemical 
concerns will be better equipped to 
meet them than most companies. 

Industrial corporations are like na- 
tions in that they cannot indefinitely 
stay in one place. They are con- 
tinuously exposed to the erosive 
forees of change, and must either 
press forward or fall backward. The 
concept of entrenched stability of 
earning power is no more effective 
for a manufacturing company than 
the Maginot line was for France. 
The only sure defense is attack— 
which in business means new meth- 
ods, new products, and new markets. 
In this attack, one group of com- 
panies stands out as preeminently 
qualified to face the future. That 
is what appeals most to the man who 
invests in the “chemicals.” 
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| literature on chemical 
technology usually relates to new 
compounds and often gives the im- 
pression that the older ones are being 
neglected. Hence a new development, 
such as the application of submerged 
combustion (burning of a fuel, such 
as natural gas, within the body of a 
liquid) in the commercial production 
of sodium sulphate creates interest 
among chemical technologists. 

Becoming aware of the temporary 
acute shortage of salt cake in 1929-— 
1930, the Ozark Chemical Co. under- 
took investigations which resulted in 
the building of a sodium sulphate 
plant alongside a so-called “alkali” 
lake 13 miles south of Monahans, 
Tex. Although this plant began com- 
mercial operations in 1933, and has 
operated continuously since that 
time, much diffieulty was experienced 
in devising a satisfactory method of 
dehydrating Glauber’s salt to the 
anhydrous form. 

Reasons for many of the difficulties 
encountered in dehydrating Glau- 
ber’s salt are disclosed by the water- 
solubility eurve of sodium sulphate. 
The solubility increases with the tem- 
perature as long as the stable solid 
phase is the decahydrate, but at 93 
deg. F. the anhydrous salt beeomes 
the stable one and continues as such 
to the boiling point. Beyond 93 deg. 
F. solubility of the anhydrous de- 
creases, quickly at first and then 
slowly. This inverted solubility char- 
acteristic means that from a saturated 
solution undergoing evaporation, the 
anhydrous salt forms a heavy scale 
rapidly on the heating surfaces of 
the equipment. To cope with this 
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Submerged Combustion as Applied to 
Sodium Sulphate Production 


Glauber's salt was first produced on a large scale in 1767 by freez- 
ing a salt brine on cold winter nights. At its Monahans, Tex., plant 
the Ozark Chemical Co. resorts to this same chilling principle to 
recover the salt by artificial refrigeration of a natural brine occur- 
ring underground. In dehydrating the salt, submerged combustion 
is applied to produce a high quality anhydrous sodium sulphate 
which can meet requirements of practically any industry.— Editors. 


tenacious sealing characteristic many 
procedures have been proposed and 
practiced. 

In the field of evaporators, equip- 
ment with a number of steam chests 
employed in rotation, have been used ; 
one chest is de-scaled while the others 
are in service. In this field also, 
foreed or rapid-cireulation evapora- 
tors in which high velocities through 
the tubes and small temperature 
changes are maintained, have been 
operated on sodium sulphate duty. 
To reduce this sealing in evaporators, 
a procedure sometimes followed is to 
operate at temperatures at which the 
saturation curve is relatively flat; 
the reason given is that the decrease 
in solubility for a given temperature 
increase is small and hence sealing 
should be less pronounced. 

Rotating steam drums have been 
employed in the evaporation of 
sodium sulphate solutions. The 
drums, partly submerged in the 
liquid, are heated internally with the 
steam under pressure. As the drums 
rotate the coating of sodium sulphate 
picked up during submergence is 


Diagram of Ozark Chemical Co. plant for sodium sulphate production by 
submerged combustion, showing dehydrating operations 
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scraped off by properly placed 
knives. Main objection to this pro- 
cedure is the large amount of evapo- 
rating surface required per unit of 
production; the tenacious adherence 
of the sodium sulphate to the drum 
surface is a major obstacle to satis- 
factory functioning of equipment. 

Equipment for drying Glauber’s 
salt at temperatures below 93 deg. F., 
the transition or melting point, has 
been patented but obviously such 
equipment can have no substantial 
capacity. For example, a factor 
militating against the use of such 
equipment is that the temperature of 
atmospherie air throughout the sum- 
mer in much of the United States 
exceeds this figure. No commercial 
production by this means is known. 

An apparently satisfactory method 
where common salt is available at 
very low cost is to precipitate 
the sodium sulphate from solution 
through preferential dissolving of 
sodium chloride. The sodium sul- 
phate is thrown down as the an- 
hydrous salt from its hot solution 
through the addition of the sodium 
chloride. As the cost of common 
salt must be almost negligible few 
locations qualify for the use of this 
method. 

Another procedure for converting 
Glauber’s salt to the anhydrous form 
is to melt it in a stream of hot 
sodium sulphate slurry, to separate 
the anhydrous salt by filtration and 
to return the saturated filtrate to the 
top of a tall tower, down which it 
showers and meets ascending hot 
gases which accomplish evaporation. 
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The slurry from the bottom of the 
tower retraces its cycle. This method 
has been practiced in South America. 

Large direct-fired rotary dryers 
have been used for dehydrating Glau- 
ber’s salt, particularly at locations 
where the salt has been stock-piled 
and partially air-dried, 

All of the described methods with 
the possible exception of the one in- 
volving the use of common salt and 
the one for dehydrating at atmos- 
pheric temperatures, contend in vary- 
ing degree with sealing problems. 

At the outset at Monahans, rotat- 
ing steam drums were operated for 
this duty but soon abandoned be- 
cause of low capacity and of diffi- 
eulty with seale adhering tightly to 
drum surfaces. 

Evaporators of all kinds were eon- 
sidered, but were not adopted be- 
cause of high initial investment, need 
of a substantially large boiler plant, 
and lack of a supply of good water 
for boilers. In addition to these fae- 
tors, considerable sealing difficulty 
with such equipment was anticipated. 

Common salt deposits underlie the 
Monahans location, but do not rep- 
resent a sufficiently cheap supply for 
use in the process wherein sodium 
sulphate is precipitated preferen- 
tially. 

On abandonment of the steam 
drums, dehydration in direct-fired un- 
lined steel rotary-kiln equipment was 
practiced for about 18 months. The 
Glauber’s salt, coming as a snow- 
like material from the filter in the 
refrigerating department and con- 
taining a total of 60 to 62 percent 
moisture (56 of the 60 to 62 units 
represented water of erystallization), 
was charged directly to the rotary 
dryer. Almost immediately the ma- 
terial melted to make a thin slurry, 
about 15 pereent solids and 85 per- 
cent saturated solution or actually 
about 1.5 lb. water per Ib. of solids. 
Skilled operating technique and in- 
tense firing were required to produce 
a dried material containing less than 
0.1 pereent moisture. Low fuel effi- 
cieney and high maintenance costs 
on equipment together with a never- 
ending struggle against scale par- 
tieularly on the inside of the shell 
of the rotary kiln were factors prod- 
ding the search for an improved 
method. 

Submerged combustion proved to 
be a satisfactory answer. Theoretical 
considerations made this method ap- 
pear well suited to the task of de- 
hydrating Glauber’s salt. Some state- 
ments on submerged combustion have 
appeared in technical literature for 
50 years or more, but no commercial 
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equipment for evaporating large 
quantities of water by such means 
was known in 1934. In addition to 
demonstrating experimentally and in 
a pilot-plant manner the applicability 
of submerged combustion to this 
duty, considerable design and devel- 
opment on all parts of the equipment 
involved had to be done, but in 
November 1935, the first commercial 
unit was installed and has been op- 
erated approximately 98 percent of 
the total elapsed time since tliat 
date. 

A submerged burner, lighted and 
suspended above a combustion tank 
in the Monahans plant, is shown in 
an accompanying illustration. The 
lighted burner may be lowered into 
the sodium sulphate solution; how- 
ever, the usual operating practice is 
to light it when submerged by means 
of an igniter. Hence, ordinarily, a 
burner is raised from its tank only 
for repair or replacement purposes. 

The submerged burner developed 
for the evaporation of sodium sul- 
phate solutions differs in several re- 
spects from previously suggested 
burners of this type and hence the 
reasons for its success at this task. 
Utmost simplicity was the keynote in 
its development and the result was 
that its final construction was so 
simple as to be surprising to all 
who examined it. To arrive at this 
result a number of previously ac- 
cepted ideas regarding submerged 
combustion had to be disearded, such 
as use of ceramic lining and of flash- 
back grids and constriction of burner 
discharge opening. 

Submerged burners possessing a 
ceramic or refractory lining to faeili- 
tate and to complete the combustion 
of the fuel have been proposed and 
developed by some workers in this 
field. When combustion oceurs in a 
small space and at velocities ap- 
proaching that of flame propagation, 
maintainance of a flame front that 
will burn continuously is often diffi- 
eult to accomplish. To assist in main- 
taining combustion and incidentally 
to prevent flash backs some have 
used a finely perforated grid in the 
throat of the burner. This, of course, 
complicated the construction and lim- 
ited the flexibility as related to ea- 
pacity. Proper design of the shape 
of the throat of the burner resulted 
in abandoning the use of both the 
ceramic lining and of the grid work. 
A properly dimensioned expansion 
chamber (the zone between the in- 
take and the combustion part of the 
burner) permits maintaining a con- 
tinvously funetioning flame with a 
considerable variation in the amount 


A submerged burner, lighted and sus- 
pended above a combustion tank, show- 
ing simplicity of the construction 


of fuel burned. That cold metal 
functions satisfactorily as a burner 
surface has been proved. Also when 
theoretically sufficient air for com- 
plete burning is mixed properly with 
the gas before introduction into the 
eombustion zone the combustion is as 
thorough as ever oceurs in a high- 
temperature, refractory-lined firebox. 

In most submerged burners de- 
seribed in the literature the outlet 
for the products of combustion has 
been reduced or constricted in size 
as compared to the cross-sectional 
area of the combustion zone.  A- 
advantages of this, better propaga- 
tion and continuity of flame have 
been claimed. These gains may have 
some dubious value in evaporating 
solutions having slight or no sealing 
characteristics, but in the treatment 
of sodium sulphate solutions the tend- 
ency of the salt deposited on the 
burner to bridge over and close the 
burner discharge outweighs these con- 
siderations. When this undesirable 
thing is oceurring, the velocity of dis- 
charge of the burned gases increases 
and sets up unfavorable back pres- 
sures, but in spite of this the flame 
is soon smothered. 

By eliminating any reduction in 
size of the burner outlet, that is, by 
maintaining the same cross sectional 
area at the discharge as in the com- 
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Submerged combustion tank and asso- 
ciated equipment used in the sodium 
sulphate plant at Monahans, Texas 


bustion. zone the deseribed bridging 
by the deposited salt is overcome. 
To assist in this accomplishment the 
burner is operated at near its maxi- 
mum burning capacity so that satis- 
factory velocities may be maintained. 
Furthermore, the tendency to bridge 
is less as the diameter of the burner 
increases. Hence by making use of 
these several factors very successful 
performance is achieved in these 
troublesome solutions with burners, 
six in. and up in diameter. 

Most of the heat energy released 
by the burner is discharged with the 
produets of combustion into the solu- 
tion but some of it is transferred 
through the metal wall. Intense tem- 
peratures within the burner, 2400 to 
2800 deg. F. and a temperature of 
about 190 deg. F. in the solution in 
contact with the outside of the 
burner, represent a condition under 
whieh some sodium sulphate is pre- 
cipitated as a seale on the surface 
of the burner. This seale insulates 
the metal with the result that its 
temperature rises rapidly; however, 
the seale pops off from time to time 
and takes with it thin lavers of metal. 
This metal loss is greater near the 
burner discharge than elsewhere. The 
life of a burner made of common 
steel is equivalent to the production 
of about 500 tons of sodium sul- 


phate. Burners of many different 
alloy compositions have been used 
but none to date has justified its cost 
in comparison with that of common 
steel. The iron content of the finished 
sodium sulphate is of the order of 
0.01 pereent Fe and often very much 
less and hence the amount contributed 
by the burner is nearly negligible. 

The fully developed and patented 
submerged burner now in use in the 
Monahans plant appears in the ac- 
companying illustration. The over- 
all length is 44 in. and the inside 
diameter is 12 in. The burner proper 
is made of standard 12-in. line pipe; 
the swedged portion is made by eut- 
ting and welding, and the top is 
one-half of a standard five-in. pipe 
coupling. The space inside of the 
burner is about two eu.ft. and therein 
200,000,000 B.t.u. per day or 139,000 
B.t.u. per minute from natural gas 
may be released. Such quantities of 
heat per unit of combustion space 
are never released in usual boiler or 
firebox practice. For comparative 
purposes, a firebox serving a large 
rotary dryer at the Monahans plant 
has 141 times as much combustion 
space for burning the same amount 
of fuel and to obtain moderate op- 
erating temperatures, so as to pro- 
long the life of this firebox a con- 
siderable quantity of excess air must 
be employed. 

The submerged combustion tank in 
which the submerged burner operates 
is small, about eight-ft. diameter and 
12 ft. overall height. During evapora- 
tion a high degree of supersaturation 
of the solution develops and intense 
sealing of the tank surfaces would be 
the result if it were not for the 
violent agitation and special features 
of design and materials, which this 
company developed over a_ long 
period of testing and research. 

By reference to the flow sheet, one 
may follow the flows in the dehydrat- 
ing cirenit in the plant at Monahans. 
The burner in operation is suspended 
deep in the conical section of the 
submerged combustion tank and is 
supplied its properly proportioned 
natural-gas-air mixture through a 
large hose. The combustion gases 
and water vapors pass up the tank 
stack to the atmosphere. The sodium 
sulphate slurry is drawn off con- 
tinuously from the bottom of the 
tank by means of a pump and is 
sent by pipe line to the settling tank. 
A duplicate pump on the opposite 
side of the submerged combustion 
tank is in reserve to eliminate in- 
terruptions to the operation. The 
density of the sodium sulphate slurry 
withdrawn from the burner tank is 
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low, only about five percent solids. 
The cone-bottomed settling tank (5 
ft. dia. x 10 ft. high) yields a prae- 
tically clear overflow, part of which 
is returned directly to the burner 
tank and part of which is employed 
to. melt the Glauber’s salt from the 
filter in the chilling department and 
is then returned to the burner tank. 
The settling tank underflow is con- 
trolled by a rotating star valve to 
deliver a dense slurry containing up 
to 70 percent NasSO..  splitter- 
box below the star valve permits di- 
viding the discharge between a con- 
tinuous centrifuge cireuit and a 60- 
ft. rotary dryer (7 ft. dia.) cirenit. 

The centrifuge reduces the mois- 
ture to between five and six percent. 
The centrifuge filtrate is returned to 
the burner tank or to the large rotary 
dryer and dewatered cake is dried in 
a small rotary dryer (3x25 ft.) to a 
very high quality grade of anhydrous 
sodium sulphate with a purity of 
99.9+ percent 

The dense slurry passing to the 
large rotary dryer is dried to a 
somewhat lesser quality produet and 
is marketed as glassmakers’ and 
papermakers’ salt cake with a purity 
of 99.3 percent NasSOs, 

Since submerged combustion has 
been in use in the Monahans plant, 
about 115,000 tons of sodium  sul- 
phate have been made in the de- 
seribed circuits. 

The most important advantages re- 
sulting from the use of submerged 
combustion have been in combatting 
suecessfully the sealing tendeney of 
sodium sulphate solutions by not hav- 
ing to transfer heat through metal 
walls, and in securing high thermal 
efficienev—approximately 90 percent 
of the net B.t.u. value of the natural 
gas is applied directly to the heating 
and evaporating tasks. Lesser ad- 
vantages are moderate first cost, con- 
tinuitvy of operation, low operating 
temperatures, low labor cost and 
flexible circuits permitting manufac- 
ture of quality products. 


Solubility of sodium sulphate in water, 
from International Critical Tables 
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‘ A RECENT sURVEY of plant power 
costs, nine out of 23 installations 

investigated were in the chemical 
process industries. These nine surveys 
covered steam engine drives for pumps, 
large rolls, blowers, forced draft fans, 
refrigeration compressors and stokers. 
In these installations the average 
power cost was shown to be 0.4 cents 
per kilowatt-hour. This extremely low 
cost was found to average 61 percent 
cheaper than previous or comparative 
power costs obtained by other means. 
This high level of performance was 
achieved in most of the plants by hav- 
ing a good plant heat balance, with 
the steam doing double duty, first in 
generating power and then in yielding 
the remainder of its heat in carrying 
process heating loads. In a plant in 
which the power produced, and the 
process steam which accompanies it, 
are both just equal to requirements, 
perfect heat balance is achieved. Per- 
fect balance is difficult to obtain in 
practice, but for the lowest operating 
cost, it is essential to come as close 
to the ideal as possible. Several of the 
plants listed in the accompanying tab- 
ulation show that perfect heat balance 
was not being accomplished. Even in 
these cases, extremely low power costs 
were attained. 

The method of obtaining double 
duty from process steam by generating 
at a higher pressure than required for 
processing (and expanding this steam 
through a prime mover, the exhaust of 
which supplies the necessary process 
heat) is, of course, well known. What 
is not so well known, however, is that 
the advantages of such double use of 
steam can often be achieved through 
the use of modern steam engine drives. 
The type of prime mover selected must 
be one which will give the proper heat 
balance, even with the high back 
pressure which is sometimes neces- 
sary to obtain high temperature in 
the process. Furthermore, the type 
of prime mover must be adapted 
to the mechanical characteristics re- 
quired for driving the particular type 
of driven machine to be used. Steam 
engine drive is often desirable owing 
to its wide, smooth, flexible and easily 
adjusted speed range. Steam engines 
are readily suited to automatic con- 
trol and they are simple, reliable and 


Timesaving Ideas for Engineers 


STEAM ENGINE PERFORMANCE SHOWS SAVINGS 
IN POWER COSTS FOR PROCESS PLANTS 


F. J. VONACHEN Troy Engine & Machine Co., Troy, Pa. 


require a minimum of maintenance. 
They can be operated even by inex- 
perienced workmen. 

An earlier article (F. J. Vonachen, 
Chem. & Met., Dec. 1936, pp. 654-657) 
described some of the other features of 
steam engines, such as the various 
available means for producing oil-free 
exhaust for those processes permitting 
no oil in the exit steam. The article 
also described a number of installations 
and showed the comparative economy 
of these installations with other 
driving methods. 

The recent survey uncovered addi- 
tional data of similar character which 
are summarized in the accompanying 
tabulation. In each case a steam 
engine driven installation was com- 
pared with the comparable cost of driv- 
ing the driven machine by electric 
motor at the power rate available. 

The detailed calculations for one of 
the installations, namely, driving a 
foreed draft fan for the Virginia 
Smelting Co., are given herewith. The 
engine, a 5x5E, is rated at a maxi- 
mum brake horsepower of 20 at 500 
r.p.m. The average brake horsepower 
is 11 at 500 r.p.m. and the operation 
based on 3,500 hr. per year, using 
steam at 200 Ib. gage without super- 
heat. The engine exhausts at 12 Ib. 
gage back pressure. The boiler employs 
feed water at an assumed temperature 
of 220 deg. F., producing steam at 50 
cents per 1,000 lb. The installed cost 
of the engine is $750, compared with 
that of a comparable motor for the 
same service of $673. No extra labor 
is required for operating either engine 
or motor. Purchased current, includ- 
ing demand charges, costs 2 cents per 
kilowatt-hour. All of the engine ex- 
haust is used for heating and process 
work. 

For figuring the annual cost of own- 
ing and operating the engine, the fol- 
lowing data are available: depreciation 


at 5 percent of $750 amounts to $37.50, 
and average interest at 6 percent over 
the life of the equipment (750 x 
0.0315) equals $23.60. Maintenance at 
2 percent amounts to $15 annually. 
For an average engine load of 11 b. hp., 
hourly steam consumption is 590 Ib. 
It is calculated that 91.5 percent of 
the heat is left in the exhaust, so 
that 8.5 percent of the steam cost, 
amounting to $87.70 per year, is all 
that is chargeable to the engine. 
Engine lubrication, at $45.80 per year, 
makes up the final item of engine oper- 
ating cost, since no extra cost for labor 
is involved. The total of these figures 
comes to $209.60 per year. 

Comparing the cost of driving the 
fan by motor, rather than by engine, 
the following data are available: de- 
preciation, at 5 percent of $673, 
amounts to $33.65 per year. Average 
interest at 6 percent, figured on the 
life of the equipment (673 0.0345) 
comes to $21.20. Maintenance, again 
taken at 2 percent, amounts to $13.46. 
The power requirement of 34,650 kw.hr. 
per year, at 2 cents per kilowatt-hour, 
gives an annual power cost of $693. 
Lubrication cost at $1.14 is the final 
item, since extra labor is not required. 
The total annual cost of motor drive, 
then, can be taken at $762.45. 

As shown by these calculations, the 
annual saving through use of the 
engine drive amounts to $552.85, which 
will pay for the extra cost of the 
engine in less than two months and 
give a yearly return on the extra in- 
vestment of 720 percent. This saving 
will also pay for the entire engine cost 
in less than 17 months. As shown by 
the figures, power cost using the 
engine amounts to but 0.604 cents per 
kilowatt-hour, compared with a cost 
at the electric motor shaft of 2.2 cents 
per kilowatt-hour. Engine power, 
therefore, is shown to be 72 percent 
cheaper. 


Summary of Data Comparing Engine and Motor Drive 


Percent 
Exhaust 
Steam to 


Engine 


Engine 
Plant Used on 
Large oil refinery 
Colgate-Palmolive 
Peet Co. 
Large oil refinery 
Large oil refinery 
Virginia Smelting 
Co. 750 
Chemical plant 1,980 
Buckeye Brewing 
Co. 3,406 
Paper plant 508 
Oil refinery 


1 Comparative power cost not available. 


Process Dollars 
2,034 
1,930 


2,206 
3,616 


4,105 
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Percent Engine Percent 
Months Yearly Drive Saving in 
to Pay for Returnon Power Cost, Engine 
ExtraCost Extra Cents per Power 
of Engine Investment Kw.-Hr. 


1,006 12 0.485 
369 48 
336 ® 

6,942 4 
553 2 

7,147 2 

® 

3 


254 
9,059 ® 


eco 
$2 


2 Engine lower in first cost. 
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Power Shovel 


HANDLING of bulk materials such as 
fertilizers is the function of a new 
gasoline-powered mechanical shovel de- 
signed for 24 hour continuous opera- 
tion and built by the Clark Tructractor 
Division of Clark Equipment Co., 
Battle Creek, Mich. The machine is 
powered by a four-cylinder gasoline 
engine and carries a load of 1,500 Ib., 
bulking as much as 18 cu.ft., at from 
3} to 1l m.p.h. The load ean be lifted 
in less than ten seconds and dumped 
into carts, trucks or bins. All opera- 
tions are controlled by the driver with- 
out dismounting. Underwriting 
agencies have approved the shovel from 
the standpoint of fire hazards, 


Vibrating Screen 


FOR SCREENING heavy granular mate- 
rials such as coal, chemicals, stone and 
ore, the crushing and cement division 
of Allis-Chalmers Mfg. Co., Milwaukee 
Wis., has introduced a new type of 
vibrating screen known as the Ripl-Flo. 
The sereen is said to employ a new 
principle of operation, giving it par- 
ticularly smooth operating character- 
isties and high capacity. The operating 
member is an eccentric shaft carried 
on large anti-friction bearings and sup- 
porting a pair of counterweighted fly- 
wheels, one of which serves also as the 
sheave for the Texrope drive. The 
eccentric shaft provides most of the 
force causing the screen body to gy- 
rate in a rapid circular motion. 


Power shovel handling fertilizer 


Machinery, Materials and Products 


Fine adjustments for balance are made 
by means of the flywheels. The new 
feature is that the flywheels themselves 
do not gyrate since the shaft is so 
turned that their center of rotation 
coincides with the center of gyration of 
the screen body. Driving power is said, 
therefore, to be exceptionally low. As 
shown in the illustration, the screen is 
of the inclined type, supported by 
cables. Floor mounting, however, can 
be used. Single and double deck types 
are built in sizes to 6 ft. by 14 ft. 

The milling division of this company 
has announced a new type of vertical 
hammer mill with nearly 100 percent 
screen area. Having a new type of 
hammer, the mill is said to have large 
capacity per horsepower and to gen- 
erate little heat. Sizes range from 25 
to 150 hp. Compact design is achieved 
by mounting the motor beneath the 
machine, away from the flow of prod- 
uct, thus reducing possible fire hazard. 
The main shaft anti-friction bearings 
are lubricated by a small motor-driven 
pump. A separate motor-driven fan 
discharges the product to a_ conical 
dust collector. 


Dispersion Dryer 


FoR THE DRYING of wet materials 
ranging from filter and _ centrifugal 
cakes to slimes, pulps and other col- 
loids which cannot be filtered, Western 
Precipitation Corp., Los Angeles, Calif., 
has developed the new Turbulaire dis- 
persion dryer in which the wet mate- 
rial, mixed with partially dried 
material, and in some cases with com- 
pletely dried material, is dried in 
suspension in a hot stream of air or 
combustion gases. The raw material 
enters a pug mill where it is mixed 
with partially dried material, sep- 
arated from that which has been dried, 
by means of an impact separator. 
Sometimes part of the fully dried 
material is also added at this point. 


Dryer installation showing Turbulaire and 
direct-fired air heater 
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The mixture is then fed by the pug 
mill to the dryer in which the wet 
semi-solid is internally circulated by 
mechanical means in contact with the 
heated drying medium. Here drying 
takes place in agitated suspension, 
after which partially dried oversized 
particles are thrown down in the impact 
separator for return to the pug mill. 
Completely dried material is sep- 
arated in a Multiclone multiple cyclone 
separator from which the conveying 
gas discharges, together with 1-3 
micron particles, to the atmosphere or 
to a bag filter. The drying medium 
may be hot air or the combustion 
gases from a gas-, oil- or coal-fired 
furnace, diluted with fresh air or air 
recirculated from the dryer vent to the 
desired inlet temperature of from 200 
to 1,200 deg. F. Rapid drying action is 
said to yield a cool product. Excep- 
tionally high thermal efficiency is 
claimed, with heat requirements from 
1,600 to 2,500 B.t.u. per pound of 
water evaporated. Electrical consump- 
tion is said to range from 15 to 25 kw. 
per 1,000 Ib. of water evaporated, de- 
pending on the size of unit. Turbul- 
aire dryers are available in sizes from 
75 to 4,000 lb. of water evaporation 
per hour. Installation costs range 
from $30 to $6 per pound per hour of 
evaporation, depending on size. 


Rotary Pressure Joint 


MODIFIED CONSTRUCTION, said to re- 
duce maintenance costs and simplify 
upkeep on the larger sizes of rotary 
pressure joints of its manufacture, has 
been introduced in the new Type R 
joint made by the Johnson Corp., Three 
Rivers, Mich. The operating principle 
of this joint, as described on page 161 
of our March 1935 issue, has not been 
changed in any way. In older designs, 
however, the wearing plate at one end 
of the joint was renewable, whereas 
the wearing plate at the other was 
part of the body casting. In the new 
Type R, both wearing plates are re- 
movable and renewable and can both 
be furnished in bronze, to provide the 
equivalent of all-bronze construction, 
for much less than actual all-bronze 
cost. The new construction was found 
desirable because in larger joints oper- 
ating at slower speeds and higher pres- 
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Manual-reset 
solenoid valve 


Recorder with tear-off device 


sures, full advantage cannot be taken 
of the wiping action on the sealing 
surfaces which occurs in smaller joint 
installations. Leaks due to dirt and 
scale accumulating under the sealing 
ring might therefore result in steam 
cutting of the casting. The new con- 
struction is available in joints for 
pipe sizes from 3 to 6 in., for work- 
ing pressures to 150 Ib. 


Hand Lift Truck 


TWO RECENT DEVELOPMENTS in hand 
lift trueks have been announced by the 
Philadelphia Division of the Yale & 
Towne Mfg. Co., Philadelphia, Pa. A 
new version of the company’s single- 
stroke Blue Streak hand truck for 
loads up to 2,500 Ib. features several 
refinements, including 180-deg. steer 
and lifting with a shorter handle 
stroke, at any point within a 90-deg. 
are. The handle automatically dis- 
engages when the load is fully lifted, 
thus providing a free handle. 

A new development with this com- 
pany is the Load King hydraulic hand 
lift truck, made in capacities from 
3,500 to 8,000 lb. The new truck is 
claimed to require approximately two- 
thirds of the lifting effort usual to this 
type of equipment. Greater safety and 
lower maintenance, coupled with con- 
trolled lowering of the load are other 
features. The hydraulic unit is self- 
contained and fully inclosed, as shown 
in the accompanying illustration. The 
truck itself has been reduced to essen- 
tials through careful design. 


Chart Tear-Off 


So THAT each day’s strip-chart rec- 
ord of such functions as temperature, 
pH, ete., may be torn off and _ filed, 
Leeds & Northrup Co., 4934 Stenton 
Ave., Philadelphia, Pa., has developed 
a new tear-off device made to fit all 
of this company’s Micromax strip- 
chart recorders built since 1936. Thus 
daily records may be filed as readily as 
round-chart With the new 
tear-off device, no time is wasted and 
it is not necessary to re-thread the 
chart through the guide. 


records, 


Small proportioning pump 


Solenoid Valve 


SERIES MR-1-2 is the designation of 
a new manual-reset valve for water, 
air, gas, steam and oil, now being 
offered by General Controls Co., 801 
Allen Ave., Glendale, Calif. Upon cur- 
rent failure, the valve closes and can- 
not be reopened until current is 
available and the valve is manually 
reset. The valve cannot be held open 
in any way without restoration of the 
current. An external magnetic oper- 
ator is employed, removed from the 
heat and corrosive influences of the 
fluid handled. The unit may be oper- 
ated from a dry cell or from a d.c. 
circuit; or from an a.c. circuit through 
use of an integral rectifier. Sizes range 
from 4 to 6 in., with screwed or flanged 
bodies, made in iron with bronze trim, 
or special alloy body and trim. Ex- 
plosion-proof types are obtainable. 


Proportioning Pump 


DesicNep for use in hypochlorina- 
tion of small water supplies and as a 
reagent feeder for a variety of chem- 
ical solutions, a new small proportion- 
ing pump has been announced by 
Wallace & Tiernan Co., Newark, N. J. 
This machine, a belt-driven model, has 
been designed to deliver 60 gal. of solu- 
tion in 24 hours against a back pres- 
sure of 30 Ib. per sq. in. when operated 
at 720 r.p.m. Adjustment by means of 
a crank arrangement gives a range of 
capacities of 4 to 1 at constant shaft 
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Coating machine for 
container interiors 


Manganese steel feeder 


speed. The solution being pumped 
comes in contact only with materials 
such as hard rubber, silver and glass, 
making it suitable for handling, in 
addition to hypochlorite, such mate- 
rials as caustic soda, copper sulphate, 
various acids, iron salts, ete. 


Container Coater 


A MACHINE designed to apply 
sprayed lacquers or other protective 
coatings inside collapsible tubes, cans 
or other metal containers, at the rate 
of 40 to 50 per minute, has been de- 
veloped by the F. J. Stokes Machine 
Co., Philadelphia, Pa. Sixteen holders 
are provided for the containers which, 
as they are rotated into spraying posi- 
tions, automatically control their own 
coating operation so as to avoid waste 
of material if a position is left empty. 
The containers are each lifted in turn 
to bring the spray nozzle to a suitable 
distance from the bottom, the control 
of the spray being adjustable and 
arranged to apply the coating either 
as the nozzle enters or withdraws. 
Double coating may also be accom- 
plished. Uniformity of film is secured 
by rotating the containers at a high 
speed during coating. 


Heavy Duty Feeder 


A LINE OF manganese steel apron 
feeders for handling large tonnages of 
heavy materials has been introduced 
under the name of Robins Oro by Rob- 
ins Conveying Belt Co., Passaic, N. J. 
The apron consists of a_ series of 
double-beaded overlapping and _ inter- 
locking pans heavily ribbed to with- 
stand impact pressures. Vertical over- 
lapping side flanges are claimed to 


ENGINEERING 


= 
3 Mi — 


eliminate spillage. Integral cast links 
beneath the pans serve as chain links. 
The upper strand of the apron is car- 
ried on wide, straight-faced solid roll- 
ers spaced to provide proper support to 
meet the conditions at various points 
in the run. The feeder will operate up 
to a 16-deg. slope. Depending on pitch, 
various widths from 24 to 96 in. are 
available. 


Temperature Regulator 


A NEw thermostatic valve for regu- 
lating the flow of steam or water in 
heating operations has been developed 
by Sterling, Inc., 3692 North Holton 
St., Milwaukee, Wis. The new valve, 
which is made for pressures of 0 to 30 
lb. and 0 to 125 Ib. in sizes from 4 to 
1 in., is available in a variety of tem- 
perature ranges between 70 and 270 
deg. F. The valve is of the direet- 
acting type, closing on rise in tem- 
perature. The design gives a modu- 
lating control of the heating fluid, and 
is said to control within 14 deg. F., 
plus or minus. Pressure produced in 
the thermometer bulb is communicated 
to the valve-operating mechanism 
which is a bellows loaded by an ad- 
justing spring. The standard ther- 
mometer bulb is of copper, but pro- 
tective sleeves are available in various 
special construction materials to meet 
corrosion resisting requirements. 


Vertical Motor 


EXPLOSION-PROOF motors of vertical 
construction, suitable for Class I, 
Group D, and Class II, Group G loca- 
tions, have been announced by U. 8S. 


Direct-acting regulator 


New vertical explosion- 
proof motor 


New bus installation 


Electrical Motors, Inc., 200 East Slau- 
son Ave., Los Angeles, Calif., and 
80-34th St., Brooklyn, N. Y. The 
classes of use comprise atmosphere con- 
taining such materials as flammable 
volatile liquids and gases, as well as 
combustible dusts. The new motors are 
fan-cooled and are asbestos protected 
for a 55 deg. C. temperature rise. A 
variety of mounting flanges is avail- 
able to fit practically any type of ap- 
plication without additional adapters. 


Stainless Ball Mill 


SPECIAL CONSTRUCTION to prevent pos- 
sible contamination of the material 
ground is evident in a new stainless 
steel ball mill recently built by Abbé 
Engineering Co., 50 Church St., New 
York, N. Y. The mill is intended par- 
ticularly for grinding various types of 
resins for molding compounds, The 
cylinder is made of stainless-clad steel, 
welded to stainless-clad heads. The 
interior surface of the cylinder has 
rounded baffle bars welded to it to pro- 
duce a wave-like interior and give the 
required cascading action. The mill 
may be jacketed for cooling or heating, 
with rotary joints at the trunnions for 
introducing and discharging the cool- 
ing or heating medium. An all-stain- 
less steel housing surrounding the mill 
is provided for discharge. If necessary, 
a connection through the trunnion can 
be provided for vacuum or the addi- 
tion of process liquids or gases. The 


Stainless steel ball mill 


Vertical centrifugal pump 


geared head motor drive is of the inch- 
ing type with brake for stopping and 
holding the cylinder at the desired 
position. 


High-Strength Bus 


For USE in industries having equip- 
ment requiring large amounts of 
power, such as large electric fur- 
naces, Delta-Star Electric Co., 2400 
Block, Fulton St., Chicago, Ill., has 
developed a new method of bus in- 
stallation designed to withstand severe 
short-circuited stresses. As shown in 
the accompanying view, this construc- 
tion employs a reinforced bus structure 
with insulators always in compres- 
sion, their strongest position. Heavy 
U-shaped steel channels bolted to base 
plates carry the porcelain insulators 
which have expansion type conductor 
clamps equipped with rollers and 
springs to permit free longitudinal bar 
movement. Conductors may be rec- 
tangular bars, channels or square 
tubes, 


Vertical Pump 


AN ACCOMPANYING VIEW shows a 
new vertical centrifugal pump of 3-in. 
size recently announced by Lawrence 
Machine & Pump Corp., 371 Market 
St., Lawrence, Mass. The pump em- 
ploys a top suction which is said to 
prevent air binding and thus makes 
the pump suitable for volatile liquids. 
Provided there is a slight head on the 
suction, irregular and _ intermittent 
flow can be handled. The pump is un- 
injured by running dry. Its stuffing 
box is subjected only to the actual 
pressure or head on the pump suction. 
Various sizes and various materials 
adapted to the particular service are 
available. A non-clogging type im- 
peller may be supplied. 


Fractionating Pump 


AN ACCOMPANYING — ILLUSTRATION 
portrays a new all-metal fractionating 
pump, designated as Type MOC-275, 
which has recently been announced by 
Distillation Products, Inc., Rochester, 


Metal fractionating pump 
for high vacuum 


| 
‘ 
SZ 
CHEMICAL & METALLURGICAL ENGINEERING e MAY 1941 e@ 5—141 ee 


N. Y. The new pump, which uses spe- 
cial rugged esters as pumping fluid, 
gives extremely high speeds up to 300 
liters per second in the range from 
10° to 10° mm. of mercury. The 
rating of ultimate vacuum is 6x10 
mm. The pump is therefore recom- 
mended for such high vacuum applica- 
tions as mirror coating, lens coating, 
ultra-centrifuges, and cyclotrons. All- 
metal construction gives a more rugged 
unit than the -glass-metal type ordi- 
narily used. 


Equipment Briefs 


Desicnep for water filtration, the 
new Model CPHLS radial fin filter 
announced by Staynew Filter Corp., 
Rochester, N. Y., employs a type of 
construction similar to the type pre- 
viously built by this company for use 
on air transmission lines and internal 
combustion engines, All water passes 
through a special fabric filter medium 
supported on radial fins in such a 
fashion that a filter element only 11 
in. high by 8} in. in diameter possesses 
an active filter area of 1,325. sq.in. 
The unit may be arranged either to be 
cleaned by removing, or by backwash- 
ing with clean water. 


A NEW smaller pipe heating system 
for maintaining the fluidity of viscous 
liquids, such as bituminous materials 
and heavy fuel oils, has been announced 
by Albert G. Purdue Associates, 303 
Wooster St., New Haven, Conn. This 
equipment is similar in principle to 
the larger Lines Thermal Electric Con- 
duction System announced on page 437 
of our July 1939 issue. The new Junior 
system is smaller, has a transformer 
rated at 2 kv.a. (or half that of the 
larger unit) and is available at a 
considerable reduction in cost. The 
heat capacity of the new unit is not 
sufficient to heat the liquid initially, 
but only to prevent heat losses during 
passage through the line. Therefore, 
an auxiliary heat source must be pro- 
vided for initial heating. In this sys- 
tem, a low-voltage, high-amperage 
transformer is used to provide current 
which is passed through the steel pipe 
line. Overcoming resistance of the line 
provides the necessary heat. The sys- 
tem includes a thermostat, special tank 
element head, an insulating flange and 
necessary connectors, 


Sizes from 600 to 4,000 hp. are 
available in a new line of steam- 
engine-driven angle compressors an- 
nounced by Clark Bros. Co., 602 Lincoln 
Ave., Olean, N. Y. The new compress- 
ors are similar in design to this com- 
pany’s right-angle design of gas-engine- 
driven compressors. Compressors are 
built in from three to six power eyl- 
inders, with a corresponding number of 
compressor cylinders. Uniflow steam 
cylinders are used for economy. Fea- 
tures claimed are small floor space 
requirements, low foundation and 
building costs. 


PLEXIGLAS, a clear, transparent plas- 
tic made by Rohm & Haas Co., is being 
employed in the fabrication of the 
liquid end of a new proportioning 
pump for dilute acids, hypochlorite 
and other chemicaJs, which is made by 
Milton Roy Pump Co., 310 East Mer- 
maid Ave., Philadelphia, Pa. Pumps 
of this type are made in capacities 
from 4 to 20 gal. per hour. The plastic 
construction permits viewing the flow 
of liquid and the movement of valve 
checks and pump piston. 


O'DONNELL Co., Humboldt, 
Tenn., has developed a new line of 
shoes with conductive soles for the 
purpose of preventing accumulation of 
static electricity on the human body. 
Such shoes are intended primarily for 
use in the manufacturing and handling 
of flammable and explosive materials 
such as solvents and explosives. 


Pre-Set Controller 


Appition to its line of air-operated 
temperature controllers of a throttling 
type known as the Pre-Set Free-Vane 
temperature controller has been an- 
nounced by the Bristol Company, 
Waterbury, Conn. The new  instru- 
ment was developed for use on pro- 
cesses which show a tendency for the 
temperature to exceed the control set- 
ting of the instrument on the initial 
rise. This is particularly prevalent in 
hatch processes where there is a slow 
rate of circulation of the cooling med- 
ium as in jacketed cooling units. The 
new controller introduces a pre-setting 
effect proportional to the width of the 
throttling range and also to the rate 
of change of the condition being con- 
trolled. This action occurs prior to or 


Multiple-Effect Water Still 


One of several multiple-effect water 
stills recently built and installed by 
the F. J. Stokes Machine Co., Phila- 
delphia, Pa., is the one shown here 
which was built for Sharp & Dohme, 
Philadelphia pharmaceutical manufac- 
turers. This still, having a capacity of 
300 gal. per hour, is said to deliver 
water with less than 3-5 parts per mil- 
lion of total solids. Owing to the effi- 
ciency of multiple-effect equipment of 
this type as compared with single effect, 
it is stated that multiple-effect stills 
will usually save their entire cost in 
two years or less. 


during the approach of the pen to the 
control point, so as to decrease the 
rate of approach of the temperature to 
the control point. A wide range of 
adjustability of this feature is _pro- 
vided. A type of application success- 
fully handled by controller, 
according to the manufacturer, is in 
the shredding of alkali cellulose for 
rayon and cellophane manufacture. 


Drum Filling Valve 


To filling drums by 
weight, for all sizes of container from 
4 gal. upward, the Volumeter Co., Wil- 
bury Place, Buffalo, N. Y., has de- 
veloped a new automatic valve which 
ean readily be attached to any beam 
scale. This valve is electrically con- 
trolled, operating from a light socket 
and requiring no special technique or 
tools for installing. It is claimed by 
the manufacturer that the valve is 
constructed to handle any liquid that 
will flow through a pipeline, regardless 
of temperature or corrosive conditions. 
Its accuracy is said not to be affected 
by air, vapors, sediment or scale in 
the pipe line. Claimed to be as ac- 
curate as the scale to which it is at- 
tached, it is said to be valuable also 
from a safety standpoint in that it 
permits filling operations without 
danger of splashing the operator. 


Pre-set Free-Vane 
temperature controller 


Automatic drum filling valve 
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maximum capacity when 
needed most 


accurate pressure control 
under toughest working 
conditions 


trouble-free service 

@ smooth operation 

@ tight closure 

* accurate regulation 

* speedier production results 
*elimination of failures 

* constant delivery pressure 
* cost saving operation 

no service attention 

spoilage 


* practically zero in 
maintenance costs 


CASH 


an A 


CASH STANDARD 


TYPE 1000 
PRESSURE 


REGQUEING VALVE 


It costs you nothing to check up 
on these benefits 


Put a CASH STANDARD Streamlined Type 1000 Valve 
to the test for 30 days— you can do it FREE — find 
out what its performance means in dollars and cents 
savings — see how flow, that is not broken up by valve 
stems, springs, or other parts, adds immeasurably to 
better all around results — after 30 days a bill is sent 
to you— you either pay the bill or return the valve 
to us at our expense. Putting this test off may be 
losing valve money for you. 


NONE OF THIS TURBULENCE GIVES THIS FLOW PATTERN 


\ If you want full details on 
the STREAMLINED "1000" 
Valve, send for bulletin 1000. 


This bulletin gives you complete design and ting 
facts. Steam, air, and water capacity charts are shown 
a enable you to determine precisely how much fluid 
any size Streamlined Valve will deliver under your exact 
pressure conditions—for steam, air (and other gases), 
water (and other liquids). 


Shraight Line Flow 


FROM INLET TO OUTLET 


(ASH STANDARD 


Question: *'Don't you people 
make anything besides that 
Streamlined Valve you talk 
about so much?" 


Answer: "Yes Sir; we do! And 
we propose to picture one or 
two of them here each time."* 


Standard Type 11 Regula- 

for use with water, air or 
oa gas or oil that is non-cor- 
rosive. Pressure to actuate pilot 
valve may come from any source; 
and be as high as 1500 ibs. 
Variety of uses, notably as con- 
denser water regulator. 


Inlet pressure up to 600 Ibs.; 
outiet pressure up to 250 Ibs. 
Bodies; iron, bronze, steel. Trims; 
iron, bronze, stainless steel. 
Screwed, flan ged, or ammonia 
type ends. 2"* to 12". 


Cash Standard Type 8871 Pres- 
sure Reducing Valve; for use with 
liquids — especially ‘dirty liquids, 
like Bunker C fuel oil for example. 
No sliding fits: inner valve bolted 
to for positive move- 
men 


Initial sure up to 250 Ibs., 
reduc ressure up to 200 Ibs. 
Bodies; iron, bronze or steel. 
Renewable inner valve and seat 
ring, steel. Sizes: 2"', 


ulletins 


Get Free Bite to 
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Sulphuric Acid 


From 
Refinery Sludge 


NTERESTING PROGRESS has been made in 
I the past few vears in the recovery of sulphuric 
acid from waste oil refinery sludges. Before the 
development of the patented Chemico sludge con- 
version process, acid sludges were hydrolized with 
water and steam to effect a separation into oil 
and weak acid after whieh the acid was concen- 
trated for reuse. This method was wasteful and 
unsatisfactory because the separation was never 
entirely complete, but resulted in an impure black 
separated acid which could not be concentrated to 
the high strength necessary for some uses. 

An entively different) principle of reeovery ts 
now in-use, When aeid sludge is heated to about 
Fit deeomposes into) sulphur dioxide was, 
-o td eoke, water vapor and a small quantity ol 
hydrocarbon vapor, The advantage of this method 
ix iminediately obvious since the sulphur dioxide 
vis can be processed in a contact sulphurie acid 
plant te clean sulphuric acid of any desired 
strength. 

The aecompanying illustrated flow diagram 1s 
tvpical of the latest practice mn acid sludge re- 
covery and is based on a plant erected recently 
at the Bayway Refinery of the Standard Oil Com- 
pany of New Jersey, 

The process as originally developed ealled for 
the use of hot combustion gases to heat the 
sludge by direet contact. A novel and far more 
satisfactory method is now emploved. The gran 
ular eoke resulting from the decomposition of the 
acid sludge is fed in regulated quantity into a 
rotary kiln where it is ignited and discharged at 
red heat into a séeond and smaller kiln by means 
of a sealed plunger feeder. The heat content of 
the eoke ts transferred to the sledge which is fed 
into this second in a measured and continuous 
stream and the breakdown reaction is quickly 
completed. The strong gas from the decomposition 
kiln is eooled to condense out moisture and eon 
densable oil and then passed through a) furnace 
where any fixed non-condensable hydrocarbon 
vases are burned out. The gas is then cooled. 
dried and processed a modern contact acid 
plant using vanadium eatalvst. The coke resulting 
from the decomposition of the sludge leaves the 
decomposing kiln with the cireulating eoke and 
is returned to the heating ki'n after the exeess 
has been diverted for use elsewhere as fuel. 
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2 Coke heating kiln. Granular coke brought to red heat by combustion o/ 
of volatile matter, transfers its heat to the sludge in the decomposing kiln 
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1 Coke receiving bin. Byproduct coke resulting from the decom- ‘same 
nosition of the sludge is collected in this overflow bin 
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i 
ition of 4 The sludge is decomposed in a rotary kiln by the admixture of hot granular 
g kiln coke from the heating kiln the steam and condensible hydrocarbons 
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5 Cold water circulated over spray towers cools the gas and condenses 


SPRAY TOWER 


3 Variable speed sludge pumps, connected through speed reducing gears to electric motors, 


regulate the flow of sludge to the decomposing kiln 


7 
COOLERS 


8 Electrical precipitator removes all traces of alm 
gases. 


This prevents condensation in contact pla . 
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A, ® gas and condenses 6 Byproducts hydrogen sulphide and brimstone are burned in this fur- 7 Cold water in submerged coils cools the liq 
“o, nace to provide additional SO. gas for the production of make-up acid Accumulated condensate is bled off at high te 
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is cools the liquor which is pumped again to the spray tower. 10 Sulphur dioxide and oxygen combine to form sulphur trioxide in 
off at high temperature to prevent loss of SO. converters charged with vanadium catalyst =e 
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12 Acid circulating over center tower absorbs part of SO, 
t exchangers where the SO. gas entering the con- to produce oleum, Tower on left absorbs remainder of SO, 
“s , COOLER to produce 98-99 per cent acid 
heated by the SO, gas leaving the converters 13 


FINISHED ACID TANKS 


U3 acia storage tanks where product acid is stored preliminary to use in the refinery. The 
recovered acid is of high quality and may be produced at any desired strength 
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POINTS WHERE CORROSION WILL OCCUR 


Don't Overlook Them Now! 


You are building a mightier Americo. Plan also 
to build securely for a future that will demand 
lower costs of production. Provide today for low 
maintenance costs tomorrow. 

In Duriron and Durichlor (high silicon irons) and 
Durimet and other Durco Stainless Steels there is 
available to you a wide range of equipment for 
handling most economically corrosive liquids 
and gases. 

Long after the blueprints are forgotten, Duriron 
Company equipment will be saving you needless 
expense for repairs and replacements due to 
destruction by corrosion. Send for special 
Bulletins on type of equipment needed. 


ACID . LABORA- PICKLING Ww HEATING 


PECIALLY designed for welding—not made from 

screwed fitting blanks—of Crane high weldability 
forged steel. Extra deep sockets align and support te 
pipe. No tack welding necessary. No icicles get inside q rt 
of pipe. Properly proportioned band allows even heat 
penetration necessary for strong, clean weld. Recom- 
mended for processing fluids non-corrosive to iron 
and steel, for noxicus gases, hard-to-hold liquids, and 
all high and low pressure water, oil and air lines. 


> 


+ One of 38,000 Crane pip- - 
ing 9 produc designed to give 
improved service 
in specific needs. 
Available through 
Crane Branches and 
Wholesalers in all 
industrial centers. 


pipe. Pockets are 
| ‘smooth, free flow assured when pipe 
butted against socket shoulder. 


VALVES © FITTINGS 
PIPE * PLUMBING 
HEATING * PUMPS 
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- Complete Process Plants under 


PLASTIC MANUFACTURERS FORM 
NEW ASSOCIATION 


Representatives of fifteen large 
manufacturers of plastics met in New 
York last month and formed an asso- 
ciation aimed at “offering cooperation 
in utilizing plastics for defense pur- 
poses.” The group will be known as 
the Plastics Materials Manufacturers’ 
Association, and includes a large share 
of the companies producing plastics in 
this country. Arnold E. Pitcher, gen- 
eral manager of the Plastics Depart- 
ment of E. I. duPont deNemours & Co., 
was named president; L. M. Rossi, vice- 
president of the Bakelite Corp., was 
elected vice-president, and John E. 
Walker, of Washington, D. C., was 
elected secretary and treasurer. 

Mr. Pitcher described the organiza- 
tion as a movement to coordinate the 
resources of the member firms in a 
common effort. “As a result of the 
constantly increasing use of plastics 
for defense purposes and the necessity 
of working out suitable substitutes for 
some essential metals of which there is 
now a shortage, the plastics materials 
manufacturers felt it was important 
for the industry to be organized on a 
basis where better and more complete 
cooperation could be extended to the 
Army and Navy Munitions Board in 
utilizing plactics,” he said. 

The new organization is an _ out- 
growth of the Cellulose Plastics Manu- 
facturers’ Association, which included 
only those firms making plastics based 
on cellulose. This group was formed 
in 1919. The new Association includes 
those concerns whose materials are 
based on urea, phenol derivatives, vinyl 
resins, casein, acrylics, cellulose, and 
styrene. 

A Committee on Defense and Govern- 
ment Relations was formed, the duties 
of which are to act as a contact be- 
tween the Association and the Army 
and Navy Munitions Board, or any 
other government agency interested in 
the organization’s activities. L. M. 
Rossi was named chairman, with J. C. 
Brooks, of Monsanto Chemical Co., and 
E. C. B. Kirsopp, of Rohm and Hass 
Co., Philadelphia, as members. Mr. 
Pitcher and Mr. Walker serve in ex- 
officio capacities. 


EXTENSIVE TECHNICAL PROGRAM 
FOR A.S.T.M. MEETING 


Some 17 separate technical sessions 
are being scheduled for the Forty- 
fourth Annual Meeting of the Ameri- 
can Society for Testing Materials to be 
held at The Palmer House, Chicago, 
during the week beginning June 23 
and extending through Friday, June 27. 
This number of sessions is necessary 
for the presentation of the 100 technical 
papers and reports and to provide time 
for discussion. 

The Sixth Exhibit of Testing Appa- 
ratus and Related Equipment will be 


Technical, Industrial, Personal 
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in progress; the Society sponsors these 
exhibits every two years, at its annual 
meetings. There is also being spon- 
sored the Fourth A.S.T.M. Photo- 
graphic Exhibit on the general theme 
“Materials, Testing and Research.” 
Separate sessions of the meeting will 
be devoted to such topics as iron, ferro- 
alloys; water, which includes a Sym- 
posium on Problems and Practice in 
Determining Steam Purity by Condue- 
tivity Methods; non-ferrous metals 
(two sessions) ; cementitious and build- 
ing materials; steel, effect of tempera- 
ture; fatigue of metals, corrosion; 
plastics; and concrete and concrete 
aggregates. Also being developed is a 
joint session with the Western Society 
of Engineers dealing with three topics 
of specific local interest, namely, water 
supply, sewage disposal, and sanitary 
conditions; and may involve some dis- 
cussion of materials and problems in 
connection with the Chicago subway. 


MONSANTO OFFICIALLY OPENS 
NEW PLASTICS PLANT 


What is said to be the largest single 
plant in the United States for the pro- 
duction of various plastic raw materi- 
als was officially opened in Springfield, 
Mass. on April 29. John C. Brooks, 
vice-president in charge of the plastics 
division, Monsanto Chemical Co., and 
Roger L. Putnam, mayor of Springfield, 
and president of the Packaging Ma- 
chinery Co., officiated at the brief dedi- 
eation ceremonies that took place in 
the presence of approximately 50 vis- 
itors and company officials. 

This newest Monsanto unit is for 
the manufacture of Resinox, phenolfor- 
maldehyde molding material now being 
widely used to replace strategic metals 
needed in the defense program. The 
new Resinox structure is the largest 
in the Springfield group and has a 
floor space of 55,000 square feet. It is 
thoroughly modern in every respect. 


Each floor is encircled completely with 
wide bands of windows which, aided by 
the setback type of construction, pro- 


vides abundant natural light. An effi- 
cient ventilating and dust-collection 
system gives a clear, cool atmosphere 
in rooms that are normally hot and 
dusty. Construction is of steel-rein- 
forced concrete with brick on the out- 
side and tile within. 

Although officially dedicated April 
29, the Resinox plant has already been 
operating at or near capacity for the 
past four months. Furthermore, a 
sizeable addition is now planned to in- 
crease output by at least 50 percent— 
bringing capacity of 12,500,000 lb. to 
approximately 19,000,000 Ib. of molding 
compound. 


BARRETT WILL EXPAND PHTHALIC 
ANHYDRIDE PRODUCTION 


In view of the faet that supplies 
of phthalic anhydride have been very 
limited for some time, considerable im- 
portance is attached to the announce- 
ment that The Barrett Co., a sub- 
sidiary of Allied Chemical & Dye Corp., 
has acquired additional land adjacent 
to its Frankford, Philadelphia, plant. 
A new plant will be erected for the 
expansion of the company’s coal-tar 
chemical business and its present 
facilities for the production of phthalic 
anhydride will be more than doubled. 


New Resinox plant of Monsanto oS,  F Springfield, Mass. officially dedicated 
on 
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News from Washington 


WASHINGTON NEWS BUREAU, McGRAW-HILL PUBLISHING CO. 


oRE complete control has been 
M organized for allocation and dis- 
tribution of commodities for which 
adequate supplies are not available to 
serve both defense needs and civilian 
desires. Cooperation of the priorities 
and price fixing groups has been per- 
fected. Further legislation to make 
legal and binding many arrangments 
that hitherto have been “voluntary” 
is being perfected by Congress during 
the early part of May. 

Many metals are already under close 
control if not actual priority allocation, 
Before long it is expected that prac- 
tically all metals will be so watched 
and managed. No chemicals had come 
under such formal control at the first 
of May, but the shortage of ammonia 
lead to recurring rumors during April 
that this commodity would be the first 
one which would require official regula- 
tion. 


Metal Rulings 


The chemical process industries are 
most concerned with metals 
they are the users. But the chemical 
manufacturer can get an accurate fore- 
east of probable chemical control by 
review of present metal rulings. There 
is every reason to believe that analo- 
gous policies for chemicals will be fixed 


because 


more or less definitely as time goes on 
and tight situations develop.  Per- 
haps only a few chemicals will ever 
need complete or intimate control. But 
many voluntary § arrangements are 
going to be necessary as the tempo of 
defense manufacture is stepped up. 
Here are some of the metal actions 
that foreshadow chemical policy. 

Nickel distribution was not only 
controlled, but nickel stocks were 
actually inventoried by the Bureau of 
Mines to make sure that some of the 
more aggressive buyers were not too 
acquisitive for the good of all. That 
action of late March and early April 
clearly indicates how distribution con- 
trol is going to be practiced under the 
new general orders of O.P.M. officially 
published on May 2. 

Conservation methods are best illus- 
trated by the activities with respect to 
tin. Complete substitution of other 
metals has been urged. And curtail- 
ment of the quantity used for some 
purposes, where complete substitution 
has not 
couraged. 


been possible, is being en- 
For example, the paint in- 
dustry has shifted from tin-plate to 
terne-plate containers, saving at least 
50 percent of the tin requirement for 
that industry. Food canners’ have 
promised a saving of approximately 17 
pereent by using less weight of tin per 
unit of can surface. And the reclaim- 
ing of tin from used containers has 
heen studied, 

A system of allocation has been de 
veloped with aluminum as the first 


metal controlled so that civilian users 
as well as defense’ products 
would receive fair treatment. The 
defense users get class A priority which 
means that they get all the aluminum 
they need but in a time sequence ac- 
cording to whether they are Al, A2, or 
some lower class recipient. The civilian 
users get B class preferences ranging 
from B2 for the most urgent to BS 
for the least important purposes. In 
this B-preference group the primary 
aluminum allocated is based on a per- 
centage of the 1940 use, being from 80 
percent to 10 percent as one descends 
the scale from B2 to B8 priority. These 
same groups can get a larger percent- 
age of their 1940 use if they can em- 
ploy a low-grade or secondary metal. 
The allocations of this class are from 
100 percent down to 50 percent of the 
1940 poundages. To aid in adminis- 
tering all this priority there has been 
prepared an elaborate dictionary of 
aluminum uses giving clearly the 
classification assigned. 

The whole copper, lead, zine, and 
related metals situation is being 
worked out on virtually a rigid prior- 
ity scheme. But most of the rulings so 
far remain voluntary. The real 
iroubles for copper and zine lie ahead. 
The big demand for them will come 
when active ammunition manufacture 
puts a peak in the demand for brass 
for cartridge cases. 

Substitution of one metal for an- 
other is being pressed vigorously, 
especially in the ferro alloy field. Many 
users of tungsten are being urged to 
prepare to use molybdenum for their 
alloy steel requirements. This is “an 
effort to be prepared should there be 
any curtailment of imports of tung- 
sten”. 


users 


Price Controls 


The establishment under Adminis- 
trator Leon Henderson of the new Office 
of Price Administration and Civilian 
Supply (OPACS) centralizes two types 
of controls. Henderson continues the 
job of keeping industrial prices in line 
and acquires also consumers’ goods 
price control along with a new sub- 
ordinate, Dean Harriet Elliott, form- 
erly the consumers’ price watcher of 
the old Defense Also 
Henderson is to have a large share of 
the authority over civilian supply of 
goods on which class B priorities are 
fixed. The division of autnority be- 
tween Henderson and Stettinius on 
this point was still being argued the 
first part of May. 

Henderson's first 
price 


Commission, 


attack on most 
situations continues to be by 
sharp warnings. During recent weeks 
he has critical comment on 
prices for cadmium, quicksilver, lead, 
copper, brass, and a variety of other 
metals and industrial commodities. In 


issued 
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some cases the warnings have indi- 
cated the prices which OPACS believes 
to be reasonable. In other cases gen- 
eralizations regarding price trend or 
price factors have served. 

Important legislation was on _ its 
way through Congress early in May. 
If enacted as proposed there will be 
full and unquestioned authority for 
price fixing and for the regulation of 
priorities on goods not directly in- 
volved in defense orders. The old 
legislation was adequate for controls 
on the defense orders themselves; but 
many thought that controls had to be 
altogether voluntary when they reached 
the B class of priorities. That will be 
remedied and the whole program will 
be supported with ample authority 
when the pending act is finally ap- 
proved, 


Distribution Controls 


General metals order No. 1, issued 
May 2 by Stettinius, gives a clear in- 
dication of one administrative plan. 
It provides that for certain materials 
a supplier will not ship to customers 
unless the customers have first indi- 
cated their stock on hand, their future 
requirements, and other available sup- 
plies. Thus, excess inventories are to 
be prevented and a complete distribu- 
tion control established for: antimony, 
cadmium, chromium, cobalt, copper, 
ferro-alloys of all types, iridium, iron 
and steel products, lead, manganese or 
speigeleisen, mercury, molybdenum, non 
ferrous alloys of all types, tin, vana- 
dium, and secondary metals of scrap 
containing these. A parallel type of 
chemical control is to be expected later 
if serious shortages develop. 


In planning for the longer range 
effect on prices, Henderson is urging 


plant expansion. The immediate pur- 
pose is to insure adequate supply for 
defense and civilian uses. A secondary 
purpose is to be sure that the prices 
do not rise during the emergency 
period. And third, not negligible in 
Henderson’s personal thinking, is the 
hope that post-emergency supplies will 
be so abundant from enlarged plant 
facilities as to insure sharp price de- 
clines. That effect is desired by the 
New Deal economists as a part of their 
effort to insure larger consumption of 
materials because the unit cost will be 
lower. 


Reclaiming of Tin 


A committee of chemists and engi 
neers working under the auspices of 
National Academy of Sciences reported 
in mid-April on tin recovering methods. 
These recommendations to O.P.M. were 
handled by the Unit of Conservation 
under the direction of Robert E. Me- 
Connell. He promptly released the 
findings without forecast as to either 
whether or when official action would 
he taken. 

The committee coneluded that net 
more than 12,000 long tons of tin could 
he recovered annually by gathering o! 
used tin cans in certain urban areas 
of the United States. They estimated 
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that approximately 26,000 long tons 
would theoretically be available for re- 
covery, but expressed the belief that 
the smaller quantity is all that could 
practically be reclaimed as secondary 
metal under existing methods for de- 
tinning. 

Initial operation, if and when 
started, will be centered around the 
cities where detinning plants now 
exist—New York, Pittsburgh, Chicago, 
and San Francisco. No new methods 
of de-tinning were investigated which 
gave any promise of advantage over 
standard recovery by a solution of tin 
in an alkaline bath containing an oxi- 
dizing agent. After removal of the 
lead simultaneously dissolved, the re- 
sulting sodium stannite would be 
electrolyzed with recovery of high- 
grade tin by well-established commer- 
cial techniques, 

The committee definitely —recom- 
mended “(1) That the Government of 
the United States does not spend public 
funds for the erection of new detinning 
plants for the recovery of tin from used 
tinned containers unless and until an 
emergency in the supply of tin renders 
it imperative to conserve tin without 
regard to its cost. 

“(2) That the Government of the 
United States, immediately upon the 
finding of such an emergency, enter 
into negotiations with the municipal 
authorities of the larger urban areas 
to the end that suitable methods of col- 
lection can, by such cooperation, be in- 
stituted, it being understood that the 
necessity requires it as a defense 
measure without regard to cost. 

“(3) If and when the Government 
of the United States finds it imperative 
to so conserve tin, that it immediately 
ask the detinning industries above- 
mentioned to submit proposals for the 
use of existing facilities in their several 
plants in the four large metropolitan 
ureas. 


Trust Busting 


Thurman Arnold’s trust-busting ae- 
tivities in the “war industries” field 
are heading for large-scale expansion. 
The House of Representatives has 
passed, with Senate concurrence con- 
sidered likely, appropriation of 
$2,825,000 for this division for the 
fiscal year beginning July 1. This 
umount is the largest in the history of 
trust-busting, nearly double the cur- 
rent year’s funds, $750,000 more than 
the President requested, and $25,000 
nore than even Mr. Arnold asked for in 
lis own estimate of needs to the Budget 
sureau, 

Congressional liberality came after 
Mr. Arnold testified before the House 
appropriations sub-committee, giving 
promise of great things to come if only 
~ufficient funds were available.  Par- 
tieularly, Mr. Arnold emphasized, the 
Division intends to concentrate on 
‘etivities war industries—more 
ases with the alleged German tieup 
ingle exemplified by the recent ex- 
‘mples in aluminum, magnesium, and 
enses. Specifically singled out for 
tnention in the hearings as avenues in 


for investigation were zine (now un- 
derway), iridium, tungsten carbide, 
dyes, and manganese. 

Mr. Arnold summed up the policy of 
his division in these words to the 
committee: “We are doing two im- 
portant things which the emergency 
forced on us. The first was to see that 
the Government does not pay through 
the nose for war materials; and, sec- 
ond, to see that the prices of the 
necessities of life do not soar.” 


Chemical Miscellany 


New C.W'S. Chief—A successor to Ma- 
jor General Walter S. Baker as Chief 
of Chemical Warfare Service has been 
expected since announcement of his re- 
tirement on April 30. Unless some 
other officer of the rank of general is 
available for this assignment, the new 
nominee will have to be confirmed by 
the Senate when named. 

Commerce Bureau Shifts — The old 
chemical division of the Bureau of For- 
eign and Domestic Commerce is no 
more. It and all of the other com- 
modity divisions were abolished, effec- 
tive April 7, by administrative order 
of Director Carroll L. Wilson. C. C. 
Concannon is now one of the industrial 
consultants, a designation given to the 
deposed division chiefs. Temporarily, 
T. W. Delahanty is serving as the chief 
of the export-import market-informa- 
tion Unit; later he becomes chief of 
the durable materials unit in the in- 
dustrial economy division. The bal- 
ance of the chemical division staff are 
scattered in the various parts of the 
reorganized Bureau. 


Paint Problems—The paint industry 
is cooperating actively with Defense 
officials and with Department of Agri- 
culture specialists in its effort to get 
more nearly adequate drying oil sup 
plies. Drastic means for stimulating 
drying oil substitutes for unavailable 
imported oils may be necessary. Soap 
makers are almost equally worried 
about shortages of oils required for 
high-grade soap-making. Chemical 
engineers as well as agricultural 
specialists are collaborating with the 
paint men, Shortage of lead and zine 
pigments is also a worry, but one which 
is a little farther in the future than 
the oil troubles. Oil shortage may be- 
come serious by late 1941; it is sure to 
he of grave concern during next cal- 
endar year. 

Sugar Shortage?—— Shortage of ship 
space may compel Britain to use West 
Indies sugar sources instead of normal 
Far East supplies. The haul is less 
than half as long, especially with the 
Mediterranean closed. This may pro- 
duce shortages of sugar in the United 
States. But the Department of Agri- 
culture in making its 1941 allocations 
refused to take account of this pros- 
pect. It even declined to give requested 
consideration to the difficulty of moving 
Philippine sugar into the United 
States. 

More Coke Capacity — Continuous 
operation of blast furnaces at close to 
1) percent capacity is exhausting all 
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normal supplies of furnace coke. Sev- 
eral new plants or extensions of plants 
making byproduct coke have been an- 
nounced. Government officials are also 
cooperating with the industry on the 
resuscitation of the beehive coke 
plants, many of which have been idle 
for many years. Rebuilding of these is 
a short-time task, requires little or no 
steel, and ensures quick delivery of ac- 
ceptable foundry and furnace coke, The 
industry welcomes this activity as an 
aid to quick fuel supply. It also is 
recognized that it prevents loading 
down some units of industry with need- 
lessly large post-Emergency capacity in 
expensive byproduct coke plants. 

Enough Bauxite!-—A survey of the 
Bureau of Mines reported late in April 
discloses that enough domestic bauxite 
can be produced to serve the aluminum 
industry for some time even if lack of 
shipping from Latin America should 
cut off normal supplies of this raw 
material, In two months domestic 
hauxite output could be multiplied 
threefold; in four months, fivefold, 
with little new equipment. Much of 
the increase would be obtained by 
three-shift, seven-day operation of ex- 
isting mining establishments. The Bu- 
reau does not recommend this, but 
points out tlie element of comfort con- 
tributed by this knowledge at a time 
when ship space is at such serious 
premium. 

Synthetic Rubber—Up to the first of 
May the government had not yet an- 
nounced any support for the many 
synthetic rubber programs which have 
been proposed to it in industry confer- 
ences. The whole matter appears to be 
in an R.F.C. pigeonhole with the in- 
dustry unable to make even normal new 
progress because of the threat of poten- 
tial government competition in huge 
R.F.C, plants. Although these are only 
at the talk stage, they discourage the 
industry in its development program 
significantly, Washington is beginning 
to discover. 

More Magnesium -—- No official an- 
nouncement had been made, but it was 
well known in Washington, that the 
magnesium requirements of Uncle Sam 
are going to be of the order of 200 
million pounds per year. This is more 
than double the highest official esti- 
mate which has ever been admitted. 
The increased requirement is partly 
for substitution of magnesium alloys 
for alluminum alloys. But not a 
negligible part of the new demand is 
for incendiary raw material. 

Priority Handbook—A full disclosure 
of the priority policy as of April was 
published by O.P.M. in a handbook on 
the operation of the priorities system 
titled “Priorities and Defense”. It 
published also the priorities critical list 
as of March 15, 1941. Promised in 
future editions or by suitable releases 
are the amendments made from time to 
time in this list. Such new list is. ex- 
pected monthly, about the 15th of each 
month. The book also includes the 
necessary instructions and sample 
forms showing how both processors and 
users Can manage priority business. 
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TRANSPORTATION OF DANGEROUS 
ARTICLES SLIGHTLY BROADENED 


Container rules for transportation 
of combustibles, oxidizing chemicals 
and other “dangerous articles” have 
been slightly broadened by an Inter- 
state Commerce Commission order effec- 
tive July 1. Principal changes relate 
to drums. A single-trip five-gallon 
drum has been O.K.’d for chromic acid. 
This is the first case in which any 
single-trip container has been _per- 
mitted for transportation of a corrosive 
liquid. 

Permission has also been granted for 
use of 5B metal barrels or drums in 
the transportation of inflammable 
liquids. This is a 16-gauge returnable 
drum, lighter in weight than any here- 
tofore permissible for these com- 
bustibles. Use of the 18-gauge: single- 
trip metal drums (Spee. 17X and 17E), 
for foreign shipment only, represents 
another new departure, This is by far 
the lightest weight drum ever author- 
ized for such duty. One unofficial com- 
ment described ‘this practice as 
“potentially rather risky.” 

Transportation of amorphous red 
phosphorous has also been modified 
slightly. Single-trip bare metal bar- 
rels or drums may now be used if the 
gross weight does not exceed 160 
pounds. Outside wooden boxes are not 
required around these metal containers. 


ALLIED CHEMICAL & DYE CORP. 
ESTABLISHES FELLOWSHIPS 


Graduate fellowships have been 
established by Allied Chemical & Dye 
Corp. for the academic year 1941-42 
to encourage advanced training in 
chemistry and chemical engineering. 
Recipients, selected by the universities, 
will be outstanding graduate students 
with demonstrated aptitude for re- 
search. Subjects, also chosen by the 
universities, are not restricted to those 
connected with the products or inter- 
ests of Allied’s subsidiaries. Stipend 
of each fellowship is $750. 

The universities and colleges to 
which awards have been made are: 
University of California, California In- 
stitute of Technology, Columbia Uni- 
versity, Cornell University, Harvard 
University, University of Illinois, 
Massachusetts Institute of Technology, 
University of Michigan, University of 
Minnesota, Northwestern University, 
Ohio State University, University of 
Pennsylvania, Pennsylvania State Col- 
lege, Princeton University, University 
of Wisconsin, Yale University. 


NEW STANDARDS SET UP FOR 
USE OF TOXIC SUBSTANCES 


The American Standards Association 
which has been working to establish 
safe limits for toxic substances used or 
given off as a part of common indus- 
trial processes has announced new 
safety standards for the use of four 
toxie materials. The new standards 
provide for carbon monoxide that the 


maximum allowable concentration shall 
be 100 parts per 1,000,000 parts of air 
by volume with atmospheric oxygen 
not below 19 percent by volume ad- 
justed to 250 and 760 mm pressure for 
exposures not exceeding a total of eight 
hours daily, and 400 parts per 1,000,000 
parts of air by volume for exposure not 
exceeding one hour daily. For hydro- 
gen sulphide the maximum allowable 
concentration is 20 parts per 1,000,000 
of air for exposures not exceeding eight 
hours daily. For carbon disulphide, it 


‘is recommended that the concentration 


be kept below 20 parts per 1,000,000 
parts of air for general factory pur- 
poses and for benzene or benzol 100 
parts per 1,000,000 parts of air for ex- 
posures not exceeding eight hours 
daily. 


W. S. LANDIS ELECTED PRESIDENT 
OF CHEMISTS’ CLUB 


At its annual meeting held on May 
7, The Chemists’ C'ub of New York 
elected as its twenty-eighth president, 
Walter S. Landis, vice-president of the 
American Cyanamid Co. Other officers 
elected were: Robert L. Murray, 
Hooker Electrochemical Co., 
resident vice-president; Per K. Frolich, 
Standard Oil Development Co., su- 
burban vice-president; Charles R. 
Downs, Weiss & Downs, and Albert 
B. Newman, College of the City of 
New York, trustees for three years. 
Reelected were Ralph E. Dorland, Dow 
Chemical Co., resident vice-president; 
Ira Vandewater, R. W. Greef & Co., 
treasurer; and Robert T. Baldwin, 
secretary. 


DuPONT WILL BUILD NEOPRENE 
PLANT AT LOUISVILLE 


On May 7, W. S. Carpenter, presi- 
dent, announced that E. I. duPont de 
Nemours & Co. will build a new plant 
for the manufacture of neoprene at 
Louisville, Ky. The plant will be 
built, financed, and operated by the 
company and construction will start 
at once. The capacity of the plant 
will be 10,000 tons a year which ex- 
ceeds the present total combined pro- 
duction of all synthetic rubbers, 
including the 6,000 tons made in the 
duPont plant at Deepwater, N. J. 
These totals refer to long tons and 
before the end of the year the capacity 
of the Deepwater plant will be in- 
creased to 9,000 tons. 


NEW CHEMICAL ENGINEERING 
BUILDING FOR M.LT. 


Immediate construction of a large 
new laboratory to house the depart- 
ment of chemical engineering of the 
Massachusetts Institute of Technology 
was announced last month by Dr. Karl 
T. Compton, president of the Insti- 
tute. Dr. Compton said expansion of 
facilities for the department has long 
been an urgent need and the executive 
committee has authorized the project 
because of increasing opportunities for 
the Institute to use its facilities for 
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research and for training programs 
relating to the national defense. The 
new chemical engineering building will 
be located behind and adjacent to the 
the main educational building east of 
the central dome. 


PORCELAIN ENAMEL INSTITUTE 
HOLDS ANNUAL MEETING 


The Tenth Annual Meeting of the 
Porcelain Enamel Institute was held at 
French Lick, Ind., April 17-18. Forty- 
seven executives of various plants were 
present including not only representa- 
tives of the enamelling industry but 
also the supplying manufacturers. In 
addition to the presentation of tech- 
nical papers, the annual business ses- 
sion was held and officers for the com- 
ing year were elected as follows: P. 
B. McBride, Porcelain Metals Corp., 
Louisville, reelected president; R. H. 
Turk, The Porcelain Enamel and Mfg. 
Co., Baltimore, vice-president; R. R. 
Danielson, Metal and Thermit Corp., 
Carteret, N. J., reelected vice-president ; 
William Hogenson, Chicago Vitreous 
Enamel Products Co., reelected treas- 
urer; and C. S. Pearce continued as 
managing director. 


CONTRACT FOR ELECTRIC PLANT 
AT WEST HENDERSON 


Shortly after the middle of last 
month, the War Department an- 
nounced a supplemental contract, ap- 
proved by the Office of Production 
Management, with the Atmospheric 
Nitrogen Corp., New York, for the con- 
struction of an electric generating 
plant at an estimated cost of $1,- 
100,001 at the Ohio River Ordnance 
Plant, West Henderson, Ky. 


COLUMBIA RECEIVES PORTRAIT 
OF DR. M. T. BOGERT 


A portrait by Irving Wiles of Dr. 
Marston Taylor Bogert, professor 
emeritus of organic chemistry in resi- 
dence at Columbia University was pre- 
sented to the University by Ph.D. 
graduates of Dr. Bogert at a dinner 
held at the Chemists’ ‘Club, New York, 
on the evening of May 2. Dr. Bogert 
was the guest of honor and Frederic 
R. Coudert, University Trustee, ac- 
cepted the painting on behalf of Co- 
lumbia where Dr. Bogert has been a 
member of the teaching staff for 47 
years. 


FEDERAL GRANTS FOR CHEMICAL 
ENGINEERING COURSES 


Federal grants of funds for expan- 
sion of facilities and acquisition of 
equipment for chemical engineering 
courses at any American college is pro 
vided in legislation before Congress. 
practically certain to pass. A _ limit 
of $1,000,000 is set on grants for any 
single institution. Grants will be mad: 
by the Federal Security Administrator 
acting through the Office of Education 
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MONSANTO SPECIFICATIONS 
Appearance: Reddish brown to amber 
liquid. 


Appearance: Brownish crystalline mass 
Crystallizing Point: 5.3°C. minimum. 


—subject to darkening on aging. 
Crystallizing Point: 57.2°C. minimum. 
Solubility in HCl: Complete. 
Distillation Range: 240.0° to 243.0°C. 
Distillation Range: 223.0° to 226.0°C. (95% within 2°C.). 
(959% within 1.2°C.) 
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GOVERNMENT COMPANY IN GERMANY TO REGULATE OIL 
INDUSTRY IN CONQUERED COUNTRIES 


Special Correspondence 


URTHER Reich control of conti- 
F nental raw materials was indi 
cated last month in the formation of 
the Kontinentale Oel Aktiengesell- 
schaft. The new government-controlled 
oil company, capitalized at 80 million 
RM and headed by Dr. Funk, Minister 
of Economics, is modeled after the 
Hermann Goering Steel Works and is 
planning to participate in production 
and distribution of oil from coneerns 
in Reich-controlled territory. Fifty 
million RM have been subscribed by 
leading German oil producers, inelud- 
ing |. G. Farben, Gelsenkirchen, and 
Wintershall, and shares for the re- 
maining 30 million RM are being of- 
fered to the public. The formation of 
the new enterprise indicates the Reich’s 
preoccupation with its present oil 
problem as well as with post-war re 
construction. 

A similar participation occurred 
during the world war, especially in 
Rumanian oil companies, chief conti- 
nental European producers outside of 
Russia. After the war, British and 
American firms supplanted German in 
terests in this area. Rumanian pro- 
duetion has declined recently, how- 
ever, from 8.7 million metric tons in 
1936 to an estimated 6.1 million tons 
in 1940. In addition to controlling 
the Rumanian supply, Nazis have also 
largely taken over the output of less 
important wells in southern Poland, 
Austria, and Hungary. It can be as 
sumed that the larger part of central 
wud eastern European oil output has 
heen requisitioned by the Reich to aug- 
ment supplies seized in France and 
the Low Countries. 

In 1939 when the war broke out and 
the Reich was suddenly cut off from 
its main sources of oil, it was produc 
ing only about two million tons a 
year, and synthetic production 
counted probably for another two mil- 
lion tons. In the meantime, it is esti 
mated that German synthetic gasoline 
production reached three million tons. 
The Soviets are believed to have sup- 
plied the Reich with more than a mil 
lion tons of oil in the first 12 months 
following the first trade agreement of 
August 1939. and this amount was 
boosted by 50 percent in the second 
agreement. 

The recent Nazi drive in the Bal- 
kans if continued to the Suez would 
put the Reich close to Iraq and Iran, 
where the Near Eastern oil output 
totals 17.5 million tons a year. Con 
trol of this supply would make the 
Reich virtually blockade proof and 
would greatly increase the problem 
of Britain’s own oil supply. 

The setting up of a pro-German gov 
ernment in lraq after the recent re 
bellion indicates Nazi political and eco- 
nomic interest in this area. Tran 
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(Persia), whose oil production reached 
78 million barrels in 1940, traded with 
Germany, Japan, United States, and 
the United Kingdom, in the order 
named. imports of industrial 
equipment and automobiles from Ger- 
many expanded considerably during the 
past year under the new lIran-German 
trade agreement. Normally the Soviet 
Union is the most important trade 
partner of Iran and may become so 
again since trade was resumed re- 
cently, but for the year 1939-1940 Ger- 
many was by far the leading trade 
partner, 

With the conquest of Yugoslavia, 
which got 51 percent of its imports 
from Germany in the first nine months 
of 1940, the Reich has gained virtually 
complete control of the trade of the 
Balkans. The Croatian and Slovenian 
areas in the north, which were sep 
arated from the Serb areas in the south 
and east, are the chief agricultural 
areas of Yugoslavia, while the Bor 
copper deposits, largest in Europe and 
recently purchased by German inter- 
ests from French owners, are located 
in east Serbia. Chief bauxite deposits 
are in Dalmatia on the west coast 
along the Adriatic. Te facilitate baux- 
ite imports the Reich recently lifted 
all import duties on both crude and 
prepared bauxite. 

Chemicals amounted to 12 percent 
of Yugoslavia’s total import trade in 
1939. Chief suppliers were Germany, 
lialy, and England, in the order named, 
and products imported were rayons, 
coal-tar dyes, heavy chemicals, rub- 
ber goods, and pharmaceuticals. From 
Yugoslavia the Reich imported some 
Leavy chemicals, tanning materials, 
und fertilizers. 

Hungary, which imports one-fourth 
of the chemicals it consumes—since 
coal-tar dyes and rayon are entirely 
imported—but has a modest chemical 
industry of its own, manufacturing 
heavy chemicals, soaps, pharmaceuti- 
cals, fertilizers, and ferro-alloys, is in- 
creasing its exports of medicinals. Dur- 
ing the past year near Debrecen the 
area planted in poppies for narcotics 
has been enlarged considerably. It is 
claimed the Hungarian poppies con- 
tain a third more morphine than those 
raised in Yugoslavia, Turkey, or Mace- 
donia. The Reich imports, chiefly from 
Hungary, a large part of its tea re- 
quirements in the form of peppermint 
leaves, which are being used to brew 
a fairly satisfactory substitute tea. 

It is reported by the Tobacco Re- 
search Institute in Forchheim, south- 
ern Germany, that edible oil can be 
extracted from tobacco seeds. From 
two and a half acres of plants, they 
claim more than 2,000 pounds of seed 
with a yield of nearly nine gallons of 
oil can be obtained. At the beginning 


of this year the first table rapeseed 
fat was marketed on a large scale in 
the Reich, and rapeseed planting has 
been expanded so that it will probably 
reach 500,000 acres by the end of 1941. 
In Denmark, too, for food and fodder 
purposes, it is planned to plant 750,000 
acres in oil bearing seeds in addition 
to 150,000 acres in flax and hemp. 

In the paint field, I. G. Farben has 
recently announced the development 
of a new synthetic product “Appre- 
tan” to serve as a substitute for im- 
ported shellac. For spraying paint, 
a new gun was exhibited for the first 
time at the Vienna spring fair. It calls 
for nebulizing the fluid by pressure ap- 
plied directly to the liquid instead of 
by the usual indirect atomizer prin- 
ciple. It is claimed that with the new 
gun a more economical use of enamel 
and an evener coat of paint is possible 
in application. 

Because light colored buildings are 
easier targets in night air raids, a re- 
cent air ministry decree requires that 
for the duration of the war in new 
building, repairs, alterations, or house 
and industrial expansions, the outer 
and upper surfaces of a building must 
be painted or plastered with a dark 
color. An industrial air raid precau- 
tion making blacking out of windows 
unnecessary is a luminescent paint for 
all vital apparatus, instruments, and 
parts of power houses, chemical plants, 
and water works. Developed by the 
Auergesellschaft A.G., the luminescent 
paint is activated by special lamps 
which send out hardly any visible rays 
and are independent of the regular 
light current. 

The use of flashlights during black 
outs has greatly increased the demand 
for dry cell batteries, production of 
which in the Reich exceeded 500 mil- 
lion units per year even before the 
outbreak of the war. During the war 
some manufacturers started replacing 
manganese ore (Braunstein) cells with 
activated carbon, and claim that al- 
though such cells have a_ slightly 
smaller initial output than manganese 
dry cells, they have a greater total out- 
put and a longer lifetime. 

The State Railway and the Postal 
Service, two largest users of impreg- 
nating materials for preserving railway 
ties and telephone poles, are facing 
considerable difficulties, since tar, ar- 
senie, and chrome compounds are no 
longer available as impregnating ma- 
terials. In 1938, 120,000 tons of such 
tar oil and 2,000 tons of impregnating 
salts were used to treat 2 million cubic 
meters of wood with tar oil and .5 
million cubic meters of wood with the 
salt compounds in solutions. Since 
these materials are felt to be more 
vitally needed elsewhere, older type 
impregnating materials are being used 
again, among them fluor-dinitro mix- 
tures of the “Basilit” type and fluor- 
sodium-xylenolnatrium mixtures of the 
“Flunax” type. Since newly acquired 
Silesian zine deposits have relieved 
shortages in this metal, old abandoned 
processes using zine chloride impreg- 
nating materials are being revived. 
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GOMPANY 


AVAILABILITY 


STRUCTURAL FORMULA: 


PHYSICAL PROPERTIES: 


Appearance—white crystalline solid, 
white needles from alcohol. 


Molecular Weight—214. 
Melting Point—78° C. 
Boiling Point—302° C. 
Density—1.1215 87/4. 


SOLUBILITIES: 


Insoluble in water. 


Quite soluble in acetone, hot alcohol, 
benzene, carbon tetrachloride, ether, 
glacial acetic acid, and many other 
organic solvents. 


following chemicals: 


XANTHONE SALICYLAMIDE 


DICRESYL CARBONATES 


General Chemical Company is 
pleased to announce the availability 


in commercial quantities of the 


Cleveiand Denver * 


>C=0 


CHEMICAL PROPERTIES: 


1. Can be halogenated and nitrated 
in characteristic manner. 


2. Readily undergoes hydrolysis and 
ammonolysis when treated respective- 
ly with inorganic bases, ammonia and 
amines. 


POSSIBLE INDUSTRIAL APPLICATIONS: 


1. Diphenyl carbonate shows plas- 
ticizing properties and has been rec- 


ommended as a plasticizing agent. 


2. In the manufacture of other car- 
bonates by substitution. 


GENERAL CHEMICAL COMPANY 
RECTOR STREET, NEW YORK, Y. 


Seles Atlanta Saltimore Buffalo * Choriotte * Chisago 

Detroit + Howson Kenens City * Milwavkee Minneapolis 

Newark (N.J.) New Phil Pinteburgh Providence (R.!.) St. Uticn (N. 
Posie’ fons! Soles Offikes; Sow * Los Angolgs 

The Nitols 


— 


% 
i 
3, 
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| 
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TITANIUM 
PRODUCTS 


GENERAL OFFICES AND WORKS: NIAGARA FALLS, N. Y., U. S. A. 
EXECUTIVE OFFICES: 111 BROADWAY, NEW YORK CITY 


Representatives for the Pacific Coast States 


L. H. BUTCHER COMPANY, Los Angeles, San Francisco, Portland, Seattic — 


Repr tives for Europe . . . UNION OXIDE & CHEMICAL CO., Ltd., Plantation House, Fenchurch St., London, €. € . Eng- 
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NEWS OF PRODUCTS AND MATERIALS 


CORROSION-RESISTANT LINING 


A material for lining of process 
equipment to prevent corrosion has 
recently come out of the research lab- 
oratories of the United States Stone- 
ware Co. Much like a jelly in appear- 
ance and consistency, Tygon may be 
formed into tough patent leather-like 
material for lining of equipment; into 
soft resilient compounds for sheeting, 
tubing and molding use; into liquids 
for spraying, dipping or painting sur- 
faces subject to corrosive action. 


PHENOLIC MOLDING COMPOUND 


A new general-purpose phenolic 
molding compound made by Durez 
Plastics & Chemicals, Inc. is known as 
Durez 775. It was developed to make 
available a material which would have 
a wider range of application than ex- 
isting materials. Among the improve- 
ments over present compounds of this 
type are listed: Lower water absorp- 
tion, slightly higher flexural and ten- 
sile strength, heat resistance of 400 
deg. F. It is also stated that Durez 775 
Black has excellent molding character- 
istics, fast cure, and will deliver a 
smoother, more lustrous finish than the 
average general-purpose material. 


WHITE PIGMENTS 


A new group of paint pigments 33 
percent more effective in hiding power 
and opacity than any known today 
has been announced by E. I. du Pont 
de Nemours & Co. These pigments are 
improvements on the titanium dioxide 
type which have come into wide use in 
the industry in recent years. The 
process involved was described as a 
transformation of the _ crystalline 
structure in the minute titanium di- 
oxide particles comprising the pigment. 
By altering the form of the finely 
ground crystals it is possible to de- 
flect more of the light rays striking 
the surface, resulting in a more opaque 
covering. The index of refraction, a 
property determining the opacity of a 
substance is substantially increased 
in each instance. 


CLEANSING AGENTS 


A new cleansing agent which is ex- 
pected to double the life of certain 
metals has been introduced by J. B. 
Ford Co. Aluminum and light metal 
alloys are given greater protection 
against corrosion by bathing them in 
the solution. The new chemical was 
described as a refinement of detergent 
previously used for cleaning metals 
plus some new materials. It is ex- 
plained that the detergent bath pre- 
cedes the finishing process, removing 
lubricants used in metal fabrication 
and matter which might cause rust. 


NEW PLATING METHOD 


The potentialities of corronizing, an 
electrolytic method of plating, as a 
force in the national defense program 
for conserving vital metals, notably 
zinc, were outlined by the Standard 
Steel Spring Co. This method reduces 
plating metal requirements, notably 
zine by as much as 90 percent without 
sacrificing corrosion resistance or dura- 
bility, it has been stated. 


INERT FOR PAINT INDUSTRY 


A new inert material for the pro- 
duction of paint, rubber and other 
materials has been announced by Wishi- 
nick-Tumpeer, Inc. Witcarb is a finely 
divided untreated technically pure pre- 
cipitated calcium carbonate. It has a 
specific gravity of 2.680. Particle size 
(microns )—2-3, controlled pH—9.0; 
percent residue—325 mesh—0.114. 


MILDEW PREVENTIVE 


A positive mold mildew and algea 
preventive offered by Carolina’ Ani- 
line & Extract Co is called Mert ZT. 
Recently perfected, it is to be incor- 
porated in paint, varnishes, lacquers, 
petroleum solvents and paint thinners. 
One pint of the material immunizes 
one gallon of paint. It is odorless, 
non-toxic to humans, insoluble and 
does not affect color or working prop- 
eities of paints or plastics. 


PRODUCTS OF AROMATIC SULPHONAMIDES AND FORMALDEHYDE 


Condensation products of aromatic 
sulphonamides with formaldehyde 


known as Santolite resins are products 
of Monsanto Chemical Co. 


Characteristics of the three types are as follows: 


MS 
Soft, pale yellow 


Color and form 


Flas 295 deg. F. 


Spec gravity at 25 ( 1.355 
Refractive index.. 1.5705 + 


0.0015 at 
50 deg. C. 


MHP K 


Hard, brittle, 
nearly colorless 
lumps 

310 deg. F. 

1.35 (approx.) 
1.5095 + 

0.0015 

at 30 deg. C. 
(25% in toluol) 


Soft, viscous resin, 
nearly colorless 


400 deg. F. 


Soluble in practically all organic solvents except petroleum 


hydrocarbons and varnish oils 


R tentivity* in N/C 
R in AC/C 


A. id Number.. Neutral 


+ Retentivity § is given in parts per 100 parts by weight of the N/C or AC/C. 


Over 100 
Over 100 


Over 100 
Over 100 
Neutral 


Over 100 
Over 100) 
10 Max. 
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Tacony 


The number of 
Pairs of Wearing 
Rings Depends on 
the Amount of 
Pressure to be 
Held 


For nearly half a _ century, 
France “Full-floating” Metal 
Packing has proved its stam- 
ina, its ability to keep on giv- 
ing service long beyond a “rea- 
sonable expectancy.” It is the 
accurate packing combination 
(full-floating rings in a metal 
case) for the efficient sealing 
of compressor, engine and 
pump stuffing boxes regardless 
of pressure, temperature, vapor 
or gas conditions. 


Constructed of few parts. Sim- 
ple to install, inspect or clean. 
The type illustrated can be 
provided with a vent connec- 
tion in addition to a lubrica- 
tion connection, if desired. 


For longer service 
and lower operat- 
ing costs, specify 
FRANCE, the ac- 
curate packing 
combination that 
l-a-s-t-s. Write for 
Catalog M-4. 


Sold on 
approval 


Satisfaction 
Gucranteed 


THE FRANCE PACKING COMPANY 


Philadelphia 
Branch Offices in Principal Cities 


Original 
"ERANCE 


META L PACKING 


= 
COMB IN bs 
High Pressure Jo 
- 
0.003 
| at 50 deg. C. Me 


RED KEYSTONE is the 
A symbol wornby the men 
of the 28th Division, Penn- 
sylvania National Guard, 
now in training at the 
camp just completed at 
Indiantown Gap, Pennsyl- 
vania. Here, under the 
leadership of Major Gen- 
eral Edward Martin, they 
are being molded into a 
fighting outfit which will 
carry on the fine traditions 
of the Division. 


In France during World 
War I the men from the 
Iron Division, as it was 
called, fought on five 
fronts. At Chateau Thierry, 
Baslieux and in the Forest 
of the Argonne they re- 
peatedly formed an effec- 
tive spearhead of the 
American advance. 

During their service of 
102 days in the front line 
they lost 14,139 men killed 


and wounded. 


PEARHEAD of American defense industries in their 
fight against corrosion is this famous “18 and 8” 
Columbium bearing alloy of the Lebanon Steel Foundry. 


With a carbon maximum of only .07, readily obtained 
by Lebanon’s modern induction type furnaces, its Co- 


lumbium content is ten times carbon. Circle L 21 is 


particularly suitable for use in welded assemblies be- 


cause subsequent heat-treatment is not necessary to 
prevent corrosion at the welds. Circle L 21 meets the 


U. S. Navy’s specific corrosion requirements, in accord- 
ance with Specification 46-S-27 Grade 1 Welding. 


LEBANON STEEL FOUNDRY ¢ LEBANON, PA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss CHAMOTTE) METHOO 


LEBANON Si 
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INSULATING VARNISH 


An insulating varnish has recently, 
been developed by the Irvington Varn 
ish & Insulator Co. It is an internai 
drying synthetic resinous phenol-alde- 
hyde type varnish that offers substan- 
tial electrical, mechanical and appli- 
cation advantages over oxidized type 
varnishes, as well as more rapid curing 
at any given temperature than othe 
varnishes of this type. Harvel 612-( 
solidifies throughout by induced chem- 
ical solidification. It can be applied 
by brush, spraying, dipping or vacuum 
pressure impregnation. The varnish is 
dark brown in color and supplied at a 
specific gravity of 0.870 (31 deg. 
Baume) measured at 30 deg. C. 


SOLVENT TYPE PLASTICIZER 


A eyclic ketone, a derivative of iso- 
phorone of high molecular weight in- 
tended for use as a chemical or solvent 
type plasticizer, for coating plastics, 
cellulose derivatives, ete. and as a 
softener for synthetic and natural rub- 
ber is plasticizer C-24 made by 
Resinous Products & Chemical Co. It 
is characterized by high plasticizing 
efficiency, chemical inertness, high boil 
ing point, low freezing point and low 
vapor pressure. The following data 
illustrates the properties of this 
plasticizer : 

Distillation range—96% between 200 

300— C. at 5 mm. 

Boiling point (760  mm.)—Approx. 
410° C. (calculated) 

Freezing point—Below minus 60° C. 

Color—Less than 3 (Gardner-Holdt 
scale ) 

Viscosity—Approx. 0.5 poises at 25° C. 

Specific gravity—0.875 at 25° C. 

Pounds per gal.—7.5 

Refractive index—1.475 at 25° C. 

Acidity—Negligible 

Solubility in water—Less than 0.1% 

Solubility—water in C-24:—Less than 
0.1% 


EMULSIFYING AGENT 


An emulsifying agent recently de 
veloped by Glyco Products Co. Textile 
oil emulsions which are unaffected by 
aluminum sulphate, sulphuric acid and 
other salts and acids can now be made 
by the use of Emulgor A. 


MONOSTRANDS OF RESIN 


Monostrands of Koroseal made by 
B. F. Goodrich Co. are now obtain 
able. Among the principal applications 
of the mono-strands which are made 
in diameters ranging upward from 
15/1000 inches, are men and women’s 
garters, belts, wrist watch straps, ete. 


SODIUM TETRAPHOSPHATE 


Sodium tetraphosphate is one of thie 
Rumford Chemical Works’ most recen' 
contributions to the field of phosphat: 
chemistry. Quadrafos is the anhydrou- 
sodium salt of tetraphosphorie acid. 
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The chemical formula is Na,P,O,,. The 
composition is Na,O—39.6 percent, 
P,O,—60.4 percent. Some of the prop- 
erties are as follows: specific gravity, 
2.55, refractive index 1.48, fusion point 
(approximately) 600 deg. C., heat of 
svlution at 20 deg. C. (concentration 
| gram per 100 grams of water) 40 
calories/gram. It is a mild alkali, is 
permanently stable and does not 
change when stored in the dry form. 
It is slightly hygroscopic and will ab- 
sorb moisture from the air if exposed 
in a damp place. When mixed with 
other materials containing adsorbed 
water or water of crystallization, spe- 
cial care in selecting the other salts 
and special mixing procedures must be 
followed to insure against ecaking. 
Solutions of Quadrafos can be held for 
periods of six months without appre- 
ciable loss of their original properties. 
On excessively long stoyage there is a 
slow reversion to orthophosphate. 
Ability of this material to effectively 
soften water without precipitation is 
one of its most important properties. 


WILLIAMSBURG COLORS 


Colonial Williamsburg colors are 
now offered by Pittsburgh Plate Glass 
Co. Authentic color reproduction of 
paints used in historic Williamsburg, 
Va., prior to the Revolutionary War 
are now available in 16 shades and 
white. In general the Williamsburg 
paints are strong but grayed down. 
They contain peculiar overtones to har- 
monize with the trappings and furnish- 
ings of the era, such as rich brocades, 
ancient leathers, chintzes, ete. 


DISPERSED RECLAIMED RUBBER 


Water dispersion of reclaimed rub- 
ber, Dispersite, has been announced by 
Dispersions Process, Inc. It is said to 
be better than latex for certain appli- 
cations, while in other applications it 
is a “pinch hitter” for latex. 


PROTECTIVE COATING 


A new grade of Koroseal paint 
named Koroplate developed to protect 
metal surfaces against chemical reac- 
tions and recommended for service 
Wherever extremely corrosive condi- 
tions disqualify any other kind of 
paint or coating is announced by B. F. 
Goodrich Co. The new paint is liquid 
at room temperatures and requires no 
heating before application. At ordi- 
nary temperatures it can be either 
brushed or sprayed and can be thinned 
With either brush or spray thinners 
When necessary. It is made only in 
semiglossy black. he new paint 
when thoroughly dry is extremely re- 
distant to the action of fumes and 
vapors from acids, alkalis and salts at 
room temperatures or slightly above. 
It resists all acids except concentrated 
formie and acetic, and is not affected 
by brass, chrome, nickel, cadmium, 
“inc, copper, silver or tin plating 
so/utions, 
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15,000 lb. pressure labcratory f.ve-stage Compressor— 
Type SR-SSN 


Horizontal three-stage Compressor—Type TR-S3T 


What would a “census” of your com- 
pressor equipment reveal? The de- 
mands of the many new chemical and 
industrial processes of the recent years 
call for modern utmost efficiency in 
compressors—and 


NORWALK 


are meeting such demands. The 
Norwalk line is complete and rep- 
resents the utmost in_ efficiency, 
simplicity and accessibility . . . ex- 
actly the results you have a right to 
expect from 75 years of experience 
in this field. 


NORWALK 
15,000 LB. PRESSURE 
Unit for Laboratory Use... 


This unit is the first one ever built 
in this country. It is typical of Nor- 
walk pioneering in single and multi- 
stage compressors. We are always 
prepared to help compressor users 
solve the most difficult problems. . . 
increase operating efficiency .. . cut 
costs. 


NORWALK CO. 


Incorporated 
50 N. Water St. 
SOUTH NORWALK CONN. 
@ EST. 1865 
Sales Offices In Principal Cities 


NORWALK COMPANY 
South Norwalk, Conn. 


Gentlemen: I want to check on my compressor problems 


without obligating myself in any way. 


Kindly send me all 


your latest literature today. 


Company 


Address 
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DICALITE materials function in process industry operations somewhat like the jewels 
in a fine watch. They increase accuracy of processing and facilitate production. Dica- 
lite Filteraids as “tools” and Dicalite Fillers as ingredients, increase efficiency, speed proc- 
essing, and improve the quality of products. @ Dicalite Filteraids give higher flowrates 
with equal clarity, grade for grade, than any other materials. Grades are available for filtra- 
tion of all classes of liquids—from acids, animal oils and beer, to waxes, whiskey and wine. 
Thorough and positive removal of solids is effected at high (fast) flowrates, insuring maxi- 
mum production and lower costs. @  Dicalite Fillers are important ingredients in many 
products—to name a few—abrasives, chemicals, disinfectants, explosives, insecticides, 
paints, paper, plastics and rubber. Dicalite meets the general demands for filler materials, 
with special properties that often enable higher quality and more economical production. 
@ All Dicalite materials are produced from exceptionally pure deposits of diatomaceous 
silica. They are finely divided, fluffy powders of practically pure silica (SiO.). Exact tech- 
nical control at every stage of manufacture insures uniform high quality. @ It will cost 
you nothing to find out how Dicalite materials would fit your needs. The answer may 
pay you big dividends in increased production, improvement in your products, and lower 
manufacturing costs. Write the nearest Dicalite office for full information and samples. 


HE DICALITE COMPANY 


520 N. Michigan Ave. 120 Wall St. 756 S. Broadway 
CHICAGO NEW YORK LOS ANGELES 


BRANCH OFFICES AND DISTRIBUTORS IN PRINCIPAL CITIES 
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Harlow Bradley 


Harlow BRaDLEy, for many years 
connected with Allis-Chalmers Mfg. 
Co., has been appointed supervisor of 
foreign dealers. In his new capacity, 
Mr. Bradley’s chief duties will be to 
promote the sale of the company’s main 
line of industrial machinery in foreign 
countries. His headquarters will be 
Milwaukee. Mr. Bradley, who is a 
member of the American Institute of 
Chemical Engineers, obtained his edu- 
cation in chemical and metallurgical 
engineering at the University of Wis- 
consin. He started with the Allis- 
Chalmers organization in 1915 as a 
graduate student apprentice and ex- 
cept for service as ensign in the U. 8. 
Navy during the first World War, he 
has been connected with the company 
ever since, 


+ Epwarp H. Lyncn and G. 
WELSH, students of the University of 
Delaware, were awarded first and sec- 
ond prizes respectively in the F. C. 
Zeisberg Award of the Philadelphia- 
Wilmington Section of the American 
Institute of Chemical Engineers. The 
award is given in memory of Mr. Zeis- 
berg for excellence in the preparation 
of the report and to be contested for 
each year by senior students in chem- 
ical engineering at Bucknell University, 
University of Delaware, Drexel Insti- 
tute of Technology and University of 
Pennsylvania. 


+H. E. Sirn, assistant general man- 
ager of the Manhattan Rubber Mfg. 
Division was elected a member of the 
Board of Directors and of the Execu- 
‘ive Committee of Raybestos-Manhat- 
an, Ine., at the recent annual meeting. 


*THoMAsS Jr. of Worthing- 
‘on, Ohio, and vice president of the 
Ethyl Gasoline Corp.,' received the 
Priestley Medal, an honor awarded 
‘ach year by the American Chemical 
~ociety for both scientific ability and 
ourage. 


H. A. H. Pray 


+H. A. H. Pray has been named head 
of a new division of electrochemical 
research at Battelle Memorial Insti- 
tute, Columbus, Ohio. Dr. Pray, who 
has had years of experience in physical 
and organic chemistry as related to 
industrial problems, has been a mem- 
ber of the Battelle staff since 1934. 
Previous to that time he held pro- 
fessorships at several universities. He 
received the B.S. and M.S. degrees 
from Oberlin College and a doctorate 
from the University of Wisconsin. 


+ ALMon N. Bowes has concluded the 
course of instruction at the Army In- 
dustrial College in Washington, and 
has been assigned to duty in the Chem- 
ical Warfare Procurement District of 
New York. Captain Bowes is serving 
a year’s tour of duty as a _ reserve 
officer. 


R. Futter, Jr., has been 
appointed chief of the materials branch 
Division of Production, Office of Pro- 
duction Management. Mr. Fuller, who 
is president of the North American 
Rayon Corp. and of the American Bem- 
berg Corp., joined the defense organiza- 
tion in February as chairman of the 
Production Planning Board which is 
attached to the Division of Production. 
He will retain his duties as chairman 
of the Planning Board. The Board has 
completed its preliminary period of 
intensive study and it is not contem- 
plated that it will meet more than sev- 
eral times a month. He was associated 
with the defense effort during the 
World War at which time he was in 
charge of steel and machine tool pro- 
curement for the Navy Department. 


+ Ropert E. Donerry, president of the 
Carnegie Institute of Technology, has 
been appointed chairman of the Pro- 
duction Planning Board by John D. 
Biggers, director of the Division of 
Production, Office of Production Man- 
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agement. Dr. Doherty will replace 
Samuel R. Fuller, Jr., chairman of the 
Board since its establishment on Febru- 
ary 20. Mr. Fuller was recently ap- 
pointed chief of the materials branch, 
OPM, and resigned to devote his full 
attention to his new duties. 


L. BATT, engineer, manager 
and leader in industry received the 
1940 Henry Laurence Gantt Memorial 
Gold Medal for “distinguished and 
liberal minded leadership in the art, 
science and philosophy of industrial 
management in both private and public 
affairs.” The award was made at a 
dinner held April 22 at the Engineers’ 
Club in Philadelphia. The medal is 
awarded annually by a board made up 
of representatives of the American So- 
city of Mechanical Engineers and the 
Institute of Management. The first 
award of the medal was made to Mr. 
Gantt posthumously in 1929. Other 
recipients include Fred J. Miller, L. P. 
Alford, Henry S. Dennison, Horace 
Cheney, Wallace Clark, Arthur H. 
Young and Morris H. Leeds. 


+ Rozerr E. DuNHAM has been elected 
president of the Sunray Electric, Inc., 
of Warren, Pa. Mr. Dunham resigned 
as assistant chief lubrication engineer 
of the Sinclair Refining Co., to accept 
this new appointment. Prior to his 
Sinclair connection, he was chief engi- 
neer of Hyvis Oils, Inc., in Warren, 
which company was later absorbed by 
Sinclair. 


+B. J. Bruece has been appointed by 
Lincoln Electric Co. as its welding con- 
sultant and engineer of Washington, 
D. C. He will be engaged in consulting 
work having to do with the application 
ot are welding in the National Defense 
Program, and will be available for such 
work with all governmental depart- 
ments. 


+ ANDREW E. BUCHANAN, JR. has been 
appointed division production manager 
for the plants of Remington Arms Co., 
Ine. at Bridgeport, Conn., Ilion, N. Y., 
Kings Mills and Findlay, O. After 
graduating in chemical engineering 
from Lehigh in 1918, Mr. Buchanan 
joined the du Pont company and was 
assistant and later associate editor of 
Chem. & Met. until he returned to 
Lehigh in 1923. He was appointed re- 
search director for Remington Arms in 
1936 and was promoted to technical 
director in 1939. With the expansion 
of the company’s military business in 
January, 1941, Mr. Buchanan became 
assistant production manager in the 
procurement of supervisory personnel, 
which position be held until his present 
promotion. 
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STEARNS 
PIONEERED 
THE COOL 


MAGNETIC 
PULLEY 


Today's accepted principle of forced 
ventilation in magnetic pulleys has al- 
ways been a feature of STEARNS de- 
sign and construction. 


NOW—-still greater cooling is pro- 
vided by STEARNS better engineering 
through increased heat radiation area 
in a ribbed design which allows for 
deeper coils with more ampere turns 
and consequent greater magnetic pull. 


A rugged magnetic pulley with 
power, economy and trouble-free op- 
eration at maximum peak loads. In 
sizes to fit your conveying system or 
in complete separators. Bulletin 302. 


STEARNS Suspended 
magnets, circular, 
rectangular and other 
shapes and all sizes. 
Our Bulletin 25-B de- 
scribes fully. 


We will be glad to test your 
material, 25 to 50 Ibs. prepaid 
for analysis and recommendation. 


STEARNS MAGNETIC 
MANUFACTURING CO. 
629 S. 28th St. Milwaukee, Wis. 
me 
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KENNETH MENKE has been 
ferred from assistant supervisor in the 
Nitrate Division of the Monsanto, IIl., 
plant of the Monsanto Chemical Co. 
to the research department in St. 
Louis. 


trans- 


+L. P. WeENZELL has been transferred 
from the research department of the 
Monsanto Chemical Co. at St. Louis 
to technical assistant in the chlorine 
| department at Monsanto, III. 


H. Boezinger 


+H. Borezincer, for the past several 


| years district manager in Los Angeles | 
| 


of the Pittsburgh Equitable Meter Co. 
of Pittsburgh, Pa., and the Merco-Nord- 
strom Valve Co. of Oakland, Calif., has 
been elected a vice president of the 
latter company. Mr. Boezinger is a 
graduate of Stanford University. Prior 
to his affiliation with Merco-Nordstrom 
Valve Co., he was engaged in petroleum 
engineering in both the San Joaquin 
Valley and Southern California. 


+ WitutaM J. Knox, Jr., of Hammond, 
Ind., senior reserve officer of Lake 
County, recently left his executive posi- 
tion with the International Smelting & 
Refining Co. in East Chicago, for a 
year’s extended active duty with the 
armed force at Fort Knox, Ky. Col. 
Knox saw overseas service as a Cap- 
tain in the Chemical Warfare Service 
during the last war and since that time 
has been active in the Chemical War- 
fare Reserve. 


+ Ratpu H. MANLEy,-.who has been as- 


sistant director of the Armour Research 
Foundation as well as associate pro- 
fessor of chemistry at the Illinois 
Institute of Technology, recently re- 
signed to become senior chemist in the 
oil and protein division of the Northern 
Regional Research Laboratories of the 
U. 8S. Department of Agriculture at 
Peoria. 


#STantey M. WALAs has joined the 
| chemical engineering division of the 
| Armour Research Foundation where he 

is engaged in pilot plant development 
| in food processing. Formerly with the 
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THIS IS ONE OF THE 
MOST VERSATILE VALVES* 
EVER DEVELOPED... 


FOR ACCURATE, 
POSITIVE CONTROL 
OF LIQUIDS, GASES 
AND VAPORS 


GENERAL CONTROLS 
HYDRAMOTOR 
SERIES G-2 

Handles water, air, gas, 
gasoline, oil, brine, sat- 
urated steam up to 150 
Ibs./sq. in.; tempera- 
tures up to 400’ F. 


..."AND ONE OF THE MOST RELIABLE 


ENTIRE OPERATOR SEALED IN OIL FOR 
LIFE—-NO ANNUAL MAINTENANCE 
Has simplified two-wire, current-failure control. 
Available normally open or normally closed. Hy- 
draulically operated, slow opening, slow closing. 
No gears; only one internal switch. Low current 
consumption. Operates in any position. Described 
in new 1941 Catalog. Write today. 


| GENERAL CONTROLS | 


801 ALLEN AVENUE . GLENDALE, CALIFORNIA 
New York - Boston - Philadelphia - Cleveland - Kansas City 
Detroit - Chicago - Atlanta - Dallas - Houston - San Francisco 


“FEEDOMETER” 
RECORDS AND TOTALS 
THE WEIGHT FED 


A new development of the 

Hardinge Constant Weight Feeder 

that reads direct in pounds, tons, 
kilos or barrels 


Bulletin 43 


H COMPANY, INCORPORATED = YORK, PENNSYLVANIA 
NEW YORK, CHICAGO, SAN FRANCISCO, TORONTO 
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Long Manufacturing Division of Borg- 
Warner Corp., his most recent work 


has been on the filtration of compres- 
sible materials at the University of 
Michigan. 


C. Kress has been added 
to the staff of the Ceramics Division of 


Armour Research Foundation to con- 
duct enamel research. He is a gradu- 
ate of the University of North Caro- 
lina and was formerly with the Tap- 


pan Stove Co. of Mansfield, Ohio. 


+ Ancute CRAMER, formerly research 
chemist on the staff of Carnegie In- 
THE UTMOST IN ACCURACY stitute of Technology, from 1939-1942, 
resigned to join the Miner Labora- 
tories. His new duties will involve 
chemical research on soybeans. 


+ M. Van WINKLE, who was formerly 
associated with the Cities Service Oil 
Co. at Okmulgee, Okla., is a recent ad- 
dition to the research staff of the 
Standard Oil Co. of Indiana at Whit- 
ing. 


+ CLirrorp A. NEROS, who was with 
Styco Smelting & Refining Co., Minne- 
apolis, Minn., has recently joined the 
staff of the American Can Co., May 
wood, Tl. 


HE accuracy of plant flow 
metering equipment is of prime 
importance if economical opera- 
tion of all functions is to be ob- 
tained. Hand in hand with these 
requirements, however, must go 
low maintenance costs and sim- 
plicity of testing methods. 
Simplex flowmeters combine in Marston T. Bogert 
e their design these functions. Let 
Simpl id Marston T. Bocert’s portrait 
er implex instruments aid you in painted by Irving Wiles, was presented 
solving your flow measuring and to Columbia University May 2, at a 
1S, dinner at the Chemists’ Club, New York 
contro problems. City. Professor Bogert’s Ph.D. gradu- 
ates presented the portrait to the uni- 
versity. 
Write for Data 
Raymonp B. Seymour, formerly 
with Atlas Mineral Products Co., 
Mertztown, Pa., is now with Monsanto 
SIMP] EX Chemical Co., Dayton, Ohio. 
V + Roy Irvin recently accepted a posi- 
ALVE A METER CO. tion in the chemical laboratory of the 
68th and Upland Street Red Star Yeast Co. 
PHILADELPHIA, PA. P. LUNDGREN has accepted a 
position as associate chemist at the 
District Offices in Principal Cities Western Regional Research Laboratory 
of the U. Department of Agricul- 
NT 
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If you think 
all Packings 
are alike. . . 


Test SUPERCUTNO™ 


and note the difference 


Yes, we agree that all packings 
look more or'less alike from the 
outside. So how can you tell a 
superior packing from an ordi- 
nary one? The best way is by 
actual test — that's the way 
many other engineers have 
proved to their own satisfaction 
that SUPERCUTNO is superior. 


FREE Working Sample 


Don't take our word for it. Test 
a working sample under your 
own operating conditions, with- 
out charge or obligation. More 
than 90°/, of the engineers who 
have made this test have be- 
come permanent users. To find 
out why, send us your name and 
address on a postal card, stat- 
ing the size and service, and 
free working sample will be sent | 
you. 


Greene, Tweed & Co. 
Bronx Bivd. at 238 St., New York City 
*Reg. U. S. Pat. Off. 


SUPEX 


<3 PACKING 


SEND THE COUPON 


GREENE, TWEED & CO. 
Bronx Bivd. at 238 St., New York City 


Send free working sample of packing......... size, 


7, 
/ 
nine 
} 
| j 
H 
| 
= 


A High Degree of Uniformity 
Accounts for 

That Extra Efficiency Found in 

MT.VERNON EXTRAFilter Fabrics 


BECAUSE thin spots in any filter cloth reduce filtering 
efficiency MT. VERNON EXTRA filter fabrics must be highly 
uniform. From the careful selection of cotton staple down to 
their final inspection every step in the making of MT. 
VERNON fabrics is a closely controlled operation. Two im- 
portant factors, a great modern mill and that skill which 
comes only from long years of experience, combine in the 
manufacture of MT. VERNON EXTRA fabrics. The result is 
extra efficiency in filtering operations . . . extra economy 
in the longer service they render. Specify MT. VERNON 


EXTRA filter fabrics and these EXTRA benefits will be yours. 


VERNON 
TURNER HALSEY COMPANY 


Ackling Agents 


40 WORTH STREET * NEW YORK, N. Y. 


ture, located at Albany, Calif. Dr. 
Lundgren expects to begin work in the 
protein division. Since 1937 he has 
been a research associate at the Uni 
versity of Wisconsin. 


+L. A. Curtis has been transferred 
from process research and development 
work in the chemical engineering labo- 
ratory of the Midland, Mich. plant of 
The Dow Chemical Co. to production 
engineering work in the magnesium re- 
covery plant of the Texas division of 
the same company. 


Thomas K. Sherwood 


+ Tuomas K. SHERWOOD, associate pro- 
fessor of chemical engineering at Mas- 
sachusetts Institute of Technology, re- 
ceived the William H. Walker award 
of the American Institute of Chemical 
Engineers at its recent meeting in 
Chicago, Ill. Dr. Sherwood received 
his B.S. degree from McGill University 
in 1923 and his S.D. from Massachu- 
setts Institute of Technology in 1929. 


+ Noan 8S. Davis, Jr. has resigned his 
position as supervisor in the New Pro- 
cess Development Section of the R. and 
H. Chemical Division of the E. I. du- 
Pont de Nemours & Co. and has ac- 
cepted the appointment of research 
supervisor in the J. B. Ford Co. of 
Wyandotte, Mich. 


OBITUARY 


Gerorce H. Danner, president and 
general manager of Pittsburgh Piping 
& Equipment Co., Pittsburgh, Pa. died 
at the age of 66 on April 11 in Pitts- 
burgh. Mr. Danner was one of the 
original founders of the company near- 
ly 40 years ago and served as president 
since its organization. 


T. Philadelphia 
sales engineer of the Pangborn Corp., 
Hagerstown, Md., died suddenly of 4 
heart attack on April 14 while on an 
Easter visit to his summer cottage at 
Pittsfield, Vt. He was 57 years old. A 
native of New England, Mr. Randall 
settled early in Philadelphia. He 
jeined the Pangborn Corp. as Philadel- 
phia representative in 1919 and las 
been widely known in that district 
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KETTLES—STILLS —MIXERS 
STANDARD AND SPECIAL DESIGNS 
Constructed of 


STAINLESS STEEL—NICKEL— MONEL METAL 
and other commercial metals 


A complete range of jacketed (or plain) types for Processing Indus- 
tries from laboratory to large plant sizes. Rolled plate, welded and 
fabricated when required to conform to A.S.M.E. Code. Your special 
features may be built into our Standard Kettles. 


@UNRIVALLED MANUFACTURING FACILITIES 


Engineering Service of the highest calibre, plus production facilities 
adequate to any demands including Class One Welding, Stress Reliev- 
ing, Annealing, and X-Ray. Write for Bulletin 113C. 


EDGE MOOR IRON WORKS, INC. 


30 Rockefeller Plaza, New York City Plant: Edge Moor, Del. 
CHICAGO DETROIT CLEVELAND SAN FRANCISCO 


RICHMOND 


AGITATED COOKING KETTLES WITH 
SCRAPING STIRRERS. 


EDGE MOOR STANDARD COOKING 
KETTLES OF STAINLESS STEEL 
FOR RESTAURANTS, INSTITU- 
TIONS, FOOD PROCESSING. WRITE 
FOR BULLETIN 110C. 


STAINLESS STEEL JACKETED MIXER 
POLISHED SANITARY INTERIOR. 
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GROUP OF STAINLESS STEEL COOKING KETTLES FOR A PROMINENT INSTITUTION. 


5~-167 


he 
as 
ed 
nt 
| 
of 
. 
“= 
STAINLESS STEEL EVAPORATOR HIGH a 
VELOCITY TYPE FOR SENSITIVE pitta 
CHEMICALS. 
> 
d 
. 
t a — 
j 
t ; 
HIGH VACUUM RESIN STILL, = 
AGITATED, TILTING TYPE 
G 


Take a look at these five 


Aliphatics 


FOR CHEMICAL SYNTHESIS 


The five Nitrohydroxy derivatives of the Nitro- 
paraffins which are now available commercially 
comprise a series of new compounds which are 
doubly interesting for organic chemical synthe- 
sis, since each contains both a nitro group and 
at least one hydroxyl group. The hydroxyl 
groups may be reacted to form both organic and 
inorganic esters. A nitro olefin can be formed 
by treatment of the acetate of 2-Nitro-1-butanol 
with sodium carbonate. Reduction converts 
the Nitrohydroxy compounds to the corre- 
sponding Aminohydroxy derivatives which are 
finding widespread use because of their unusual 
emulsifying properties. 


FOR SPECIAL USES 


In addition to their use for chemical synthesis, 
the Nitrohydroxy aliphatics have a number of 
special properties indicating various interesting 
applications. For example, 2-Nitro-2-methyl-1- 
propanol has proved to be an effective heat 
sensitizer for rubber latex and has the advan- 
tage that the sensitized latex is stable at ordi- 
nary room temperatures for a week or more. 
2-Nitro-l-butanol is an excellent high-boiling 
solvent for zein, cellulose acetate, and oil-solu- 
ble dyes. Also these Nitrohydroxy compounds 
are useful as mild oxidizing agents. 

We will be glad to help you select the Nitrohy- 
droxy Compound best suited to your needs. 


PROPERTIES OF NITROHYDROXY ALIPHATICS 


at pH of 0.1™M 
solution 


wetting Boiling Point 
Point, °C. 10 mm. of mercury, °C. | 


2-Nitro-1-butanol : —4T to —48 105 4.51 


2-Nitro-2-methy!-1- 
propanol . 90 to 91 94.5 to 95.5 §.12 


2-Nitro-2-methy!- 
1,3-propanediol . 147 to 149 Decomposes 5.42 


2-N itro-2-ethy!l- 
1,3-propanedio! . 56 to 57 Decomposes 5.48 


Tris(hydroxymethyl)- 
nitromethane : 165 to 170 Decomposes 


Ey: 
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SOLVENTS 


ROM A TOTAL of nearly 480 papers 
presented before eight different 
organizations in all parts of the coun- 
try, the editors of Chem. & Met. pre- 
sent herein factual abstracts of the 
19 papers considered to be of most 
interest and value to chemical engi- 
neers and industrial chemists engaged 
in all phases of the profession. 


DEFENSE STATUS OF CHEMICALS 


Of interest to chemical engineers is 
the present status of chemicals in 
National Defense, as outlined at the 
American Chemical Society by E. R. 
Weidlein of Mellon Institute, M. L. 
Crossley of the American Cyanamid 
Co., C. L. Parsons, secretary of the 
American Chemical Society, and others. 
Some of the most pertinent data are 
summarized in the following  para- 
graphs. 

Nitrogen—Most serious of defense 
problems of chemical industries will 
be to supply nitrogen for all munitions, 
agricultural, and industrial purposes 
atter 1941. Three new synthetic nitro- 
gen plants have been constructed, 
imports of Chilean nitrate have been 
greatly increased, and in addition, stock 
balances of ammonia are being accumu- 
lated. The domestic supply of nitrogen 
comes mainly from production of syn- 
thetic and by-product ammonia, from 
Chilean nitrate, and from a_ small 
amount of cyanamid from Canada. 
The present concern is the fact that 
it requires 18-24 mos. to build a syn- 
thetic ammonia plant and only 8-9 
mos. to construct a munitions plant. 
Hence it might be necessary to curtail 
use of nitrogen for industrial and cer- 
tain agricultural uses in order to meet 
the munition demand and also to sub- 
stitute Chilean nitrate for synthetic 
vmmonia or its derivatives for certain 
uses in order to release synthetic 
ammonia for more strategic uses. 

Toluene—Ample supplies of toluene, 
basis of TNT, are assured, as it is 


A.C.S. Convenes in St. Louis 


estimated that production by the 
petroleum industry could be increased 
to 100,000,000 gals. per year. Several 
petroleum companies are proposing 
toluene plants in units of 5,000,000 gals. 

Petroleum — Estimated  peace-time 
demand for petroleum products during 
1941 will be 8-9 percent greater than 
the record for 1940, yet the petroleum 
industry will have no difficulty in sup- 
plying every foreseeable demand. The 
only possible bottleneck is in tanker 
transportation to the East coast, as 
95 percent of Atlantic coast petroleum 
consumption is delivered, either as 
crude cr refined product, by tanker. 
Movement from the Gulf alone amounts 
to about 1,350,000 bbls. per day and 
requires a fleet of 260 domestic tankers. 
Eight large tankers have already been 
requisitioned by the Navy. In event 
of a naval war in the Atlantic involving 
use of convoy system, there probably 
would be difficulty in supplying Atlantic 
coast civilian gasoline needs. To cor- 
rect this situation, more storage tanks 
are being constructed in the East, more 
tankers are being built (25 are expected 
to be delivered during 1941), and pipe- 
line and barge transportation facilities 
are being considered to eliminate tanker 
haul around Florida. 

Sulphuric Acid—The sulphurie acid 
situation is promising, but it will be 
necessary to increase oleum capacity to 
meet the munitions demand. 

Antimony Sulphide—This essential 
ingredient of primers is obtained from 
China over the Burma road. Efforts 
to make a synthetic product from 
Bolivian or Mexican ores have not been 
promising, as primers from these ores 
do not have the same sensitivity as the 
Chinese antimony sulphide. This 
problem has been presented to the 
National Research Committee for fur- 
ther investigation. 

Carbon — Production facilities for 
gas-mask activated carbon are inade- 
quate to satisfy the Chemical Warfare 


Hotel, Tulsa, Okla. 


Chicago, Ill. 


MAY 19-21, American Institute of Chemical Engineers. semi-annual 
meeting, Edgewater Beach Hotel, Chicago, IIl. 


MAY 19-22, American Petroleum Institute, mid-year meeting, Mayo 


JUNE 9-10, National Ass’n. of Insecticide and Disinfectant Manufac- 
turers, Inc., mid-summer meeting, Hotel Edgewater Beach, 


JUNE 16-20, American Society of Mechanical Engineers, semi-annual 
meeting, Kansas City, Mo. 


JUNE 23-27, American Society for Testing Materials, annual meeting 
and exhibit, Palmer House, Chicago, III. 
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Service. New plants to increase ca- 
pacity are being built. 

Drugs—Large stores of important 
drugs have been accumulated and 2-3 
years’ supplies of opium, iodine, and 
quinine are available. In  chemo- 
therapy, sulfanilamide and its deriva- 
tives will be valuable in combating 
infections of both civilian population 
and military forces. 

Chemical Manpower—The supply of 
chemists and chemical engineers does 
not now meet the demand, it was 
stated. Demand is increasing but pros- 
pective output is falling more and more 
rapidly below normal. Competitive 
bidding for chemists has already be- 
gun and a large portion of the class 
of 1941 has already been placed. 
Special efforts must be made to keep 
chemically-trained manpower of the 
nation “in the production army” where 
its talents can be best utilized. 


LOW-TEMPERATURE CARBONIZATION 


The Hayes Process for carbonizing coal 
at a low temperature, described by 
Guy V. Woody, Allis-Chalmers Mfg. 
Co., before the American Chemical 
Society in St. Louis, involves the use 
of a 20-in. diameter revolving retort 
mounted in a furnace and heated ex- 
ternally. To provide long travel and 
resultant rapid carbonizing, a screw 16 
in. in diameter is so mounted inside 
the drum that it comes in contact with 
the periphery of the inside bottom of 
the drum. This screw has a forward 
and reverse motion, the forward mo- 
tion being about 1 ft. per min., but 
with a total travel of about 220 ft. 
Since the retort is approximately 20 
ft. long, coke is produced from the coal 
in about 20 minutes. This time is a 
variable factor depending upon the coal 
used and the volatile content desired 
in the coke. 

Because of the rapid rate of coking 
and internal quenching, greater 
amounts of byproducts are obtained 
from this process than from processes 
of other types. Because of compara- 
tively low capital cost, low amount of 
labor and power, and increased yield 
of byproducts, the cost of low-tempera- 
ture coke made by the Hayes process 
was indicated as unusually low. Two 
forms of low-temperature coke can be 
produced—namely, char for use in 
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HANDLING 
HIGH 


2QRACCO 
PNEUMATIC CONVEYOR 
e IN OPERATION e | 


DON’T GUESS about your material handling costs. 
Let DRACCO Engineers check them. If they can 
improve upon your present methods they will tell 
you how—if your costs are the lowest obtain- 
able they will tell you that. In many Chemical 
Plants DRACCO Pneumatic Conveyors and ONE 
man are doing the job more efficiently than was 
formerly done by several men. DON’T GUESS, 
DRACCO Engineers can tell you how efficiently your 
materials are being handled. DRACCO Pneumatic 
Conveyors will reduce handling costs to the MINIMUM. 


For Further Information write 


DRACCO CORPORATION 
4071 E. 116th St., Cleveland, Ohio e New York Office, 130 W. 42nd St. 


| PNEUMATIC CONVEYORS © DUST COLLECTORS Il 


stokers and briquetted coke for use 
in stoves, hand-fired furnaces and 
fireplaces. 

Low-temperature carbonization of 
coal by the Disco process was de 
scribed by Caleb Davies, Jr., and C. } 
Lesher of the Pittsburgh Coal Car- 
bonization Co. Low-temperature coke 
is being made by this process in com- 
mercial operations at Pittsburgh from 
high-volatile coking coal. The fuel is 
claimed to be smokeless, free-burning, 
of firm structure and easily ignitable. 

Coals from Illinois, Oklahoma, Utah, 
Colorado, Kentucky, West Virginia, 
Ohio and Pennsylvania have been 
tested and it was found that any coal 
with suitable coking properties can 
be processed by the Disco process. Thie 
tar, which is the principal byproduct, 
is chemically unusual but its products 
have given excellent service in most 
branches of the coal tar industry. 
Disco tar acids are now a_ potential 
source of raw material for resins in 
both plastics and varnish industries. 


PAINTING MAGNESIUM ALLOYS 


Increasing use of magnesium alloys in 
industrial fields, especially the aircraft 
industry, has focussed attention on 
this metal. For most applications, 
there is need for serviceable protective 
coatings. Paint performances, reported 
upon by Robert I, Wray, Aluminum 
Co. of America, New Kensington, Pa., 
before the American Chemical Society 
in St. Louis, was directly affected by 
resistance to corrosion of the various 
magnesium alloys. Adequate surface 
treatment prior to painting was found 
tc be very important. Numerous 
methods of surface treatment were in- 
vestigated, but the best protection was 
attained with the “Chrome Pickle” 
treatment followed by a sealing treat- 
ment in hot dichromate solution or 
by means of a short dip in hydrofluoric 
acid followed by a sealing treatment in 
hot dichromate solution. 

Zine chromate primers made with 
phenolic resin varnishes of moderate 
oil length showed outstanding per- 
formance, particularly when followed 
by three coats of aluminum paint made 
with the same vehicle. It was necessary 
to employ three finishing coats over 
the primer to achieve adequate pro- 
tection under severe service conditions. 
Phenolic resin varnishes of 20-25 gal. 
oil length proved much better than 
longer oil varnishes. Order of failure 
of the various coatings in the alternate 
immersion was found to agree quite 
well with that obtained in atmospheric 
exposure at the seacoast, although fail- 
ure occurred at a much more rapid 
rate in the accelerated test. In certain 
instances, the ratio of time of failure 
Was as great as 1:50. In industrial 
atmospheric tests it has not been uncom- 
mon to obtain satisfactory protection 
for five or six years. By proper selec- 
tion of alloys, surface treatment, and 
painting, it has been possible to obtain 
satisfactory protection on magnesium 
alloys for several years, even under 
relatively severe service condition-. 
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GAS FURNACE FLUE LOSSES 


Calculation of flue losses in- 
dustrial gas furnaces using special 
atmospheres, especially when the com- 
bustion products are treated to remove 
water vapor and CO, was reported upon 
by W. R. Teller of the A.G.A. Testing 
Laboratories before the American Gas 
Association conference in Baltimore. 

Large quantities of water vapor and 
CO, normally contained in a flue gas 
mixture prevent its use as a strictly 
non-oxiding atmosphere, particularly 
for plain carbon steels. In_ bright 
annealing or clean heat treating, it is 
therefore necessary to treat partially 
burned gases by removing water vapor 
and CO, before utilizing as a protec- 
tive atmosphere. Such treatment gen- 
erally takes place at room temperature 
or less and a great deal of heat is lost 
unless heat exchangers or other heat- 
saving devices are employed. 


100. 
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If flue gases are to be cooled to room 
temperature, the quantity of heat to be 
removed from products of 1 cu.ft. of 
fuel gas may be read from the accom- 
panying graph which shows the quan- 
tity of heat above 60 deg. F. Volumes 
of tlue gases before and after purifica- 
tion may also be estimated by means 
of curves. Since furnaces employing 
purified atmospheres must be operated 
under a slight positive pressure to 
prevent seepage of air into the treating 
chamber, some loss of atmosphere must 
be expected. If this loss is determined 
in terms of cubic feet, the amount of 
ieit loss in this manner may be esti- 
iited by reference to the proper curve. 
Since most of the heat originally con- 
«ined in the unpurified flue gases is 
‘moved during purification, these final 
‘eat losses are relatively small. 


WITH ACCURATE, VARIABLE 


THE 3 BASIC UNITS 
IN THE REEVES LINE 


VARIABLE SPEED TRANS- 
MISSION for infinite speed con- 
trol over wide range—2:1 through 
16:1. Fractional to 87 h.p. 


VARI-SPEED MOTOR PULLEY 
for application to shaft extension 
of any standard constant speed 
motor; 3:1 range. To 15 h.p. 


MOTODRIVE—combines motor, 
variable speed drive and gear re- 
ducer (if needed). To 10 h.p.; 
speed range 2:1 through 6:1. 


REEVES 
P 
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SPEED REGULATION 


To obtain the best results, and the highest 
rate of production with a chemical dryer 
something more than speed changing is neces- 
sary for different materials‘and products. 
Speed adjustability must be infinitely vari- 
able, accurate and unwavering. The correct 
speed must be easily and quickly attained, 
by manual or automatic control, with each 
change of product, or as changes take place 
in materials while they are being processed. 

All of these advantages are realized in the 
large (48-inch) atmospheric single drum 
dryer shown above, in operation in the 
plant of a large manufacturer of paints and 
varnishes, where it dries up to 50 Ibs. of 
curd product per hour. A REEVES Variable 
Speed Transmission provides any speed de- 
sired for the particular requirement, and 
holds it accurately. 

REEVES Speed Control is widely used 
throughout the chemical industry. Write for 
Catalog-Manual, G-397, which illustrates 
and describes many process-improving in- 
stallations on dryers, pumps, filters, sepa- 
rators, etc. 


REEVES PULLEY CO., Dept. CM, COLUMBUS, IND. 


Speed Control 
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Ir you're in search of a colloid, an alkaline reaction, 
or a strong binding action, let us help you save time and money. In 
an increasing number of processes, because of greater convenience 
or for a special chemical reaction, the PQ Dry Silicates are specified. 
Some of the more popular uses and PQ Brands are: 

BRAND 
Abrasive Wheels . . . . . . “SS-65-Pwd.”, “SS-C-200-Special” 
Cleaning Aluminum. . . . . “GC”, “G” 
Enamel Frits ..... . . “SS-20-Pwd.” 
Oil-Well Drilling Fluids. . . . “Noheev” 
General Cleaning . . . . . . Metso 99, Metso Granular, Metso 66, 
Metso 22 


Metal Cleaning. . . . . . . Metso Granular, Metso 99, Metso 66 
Refractory Cements. . . . . “SS-65-Pwd.”, “G”, “GC” 


Bulletin #172 mailed free on request describes in detail the various 
dry silicates and will help you to determine the right one for your 
process. Ask for it now. 


RATIOS OF PQ POWDERED SILICATES: “G” Brand, 1:3.22- 
“GC” Brand, 1:2 « “Metso Granular’, 1:1:5 + “Metso 99”, 3:2:11 « 
“SS-65-Pwd.”, 1:3.30 «“SS-C-200-Pwd.”, 1:2 “SS-C-200-Special”, 1:2 


PHILADELPHIA QUARTZ CO. 


Established 1831 General Offices and Laboratory: 125 S. Third Street, Philadelphia, Pa. 
Chicago Sales Office: Engineering Bldg. Sold in Canada by National Silicates Ltd., Toronto, Ont. 


INJECTION MOLDING 


According to H. W. Paine, M. L. 
Macht and W. E. Rahm of the E. I. 
duPont de Nemours & Co., Ine., Ar- 
lington, N. J., at the American Chemi- 
cal Society in St. Louis, the process 
of injection molding has only recently 
achieved wide popularity, primarily be- 
cause of the lack of a suitable, inex- 
pensive, heat-stable plastic, capable of 
being softened by heat. After the ad- 
vent of heat-stable cellulose acetate, 
injection molding developed rapidly. 
Six advantages of the injection mold- 
ing process which result in lower 
production costs for articles of higher 
quality are: 

1. High speed of production made 
possible from rapid press operation 
as well as the lack of necessity for 
alternately heating and chilling, or 
for curing. 

2. Low mold cost made possible by 
smaller number of cavities required 
per mold for a given production. 

3. Greater convenience in setting 
up the dies, which are of lighter 
construction than those used in com- 
pression molding. 

4. Lower finishing cost after mold- 
ing, since flash, considered inevitable 
in compression molding, is not formed 
in a well-made injection mold. 

5. Smaller loss of material, since 
defective articles as well as material 
from the channels connecting the 
cylinder and the mold can be re-used. 

6. High thermal efficiency of the 
system, as the heating cylinder and 
chilled mold are maintained at con- 

—_ temperatures throughout the 
cycle. 


The economy and speed of injection 
molding as compared to compression 
molding commonly used for thermoplas- 
tics and rubber are illustrated by a 
certain automobile ornament which 
was first produced by compression. 
Under optimum conditions, 20-cavity 
molds were required to produce 170 
pieces per hour because of time required 
for heating the mold, for heating 
through the cold powder, and finally 
for chilling the piece prior to its ejec- 
tion. By the injection process, a 2- 
cavity die produced the same number 
of pieces per hour and less finishing 
was required, since there was no flash 
to be removed. 

Use of injection molding technique 
for thermosetting compounds, such as 
phenol-aldehyde resins, has been 
studied experimentally. There has 
been little or no commercial use of 
this technique, although apparently 
satisfactory articles have been pro- 
duced by modifying the technique out- 
lined for thermo-plastic materials to 
the extent of using comparatively low 
cylinder temperatures in conjunction 
with elevated die temperatures to 
cause a final setting up in the die 
rather than in the cylinder. 


PLASTICS FOR PURIFYING WATER 


According to Robert J. Myers and John 
W. Eastes of the Resinous Products & 
Chemical Co., Inc., Philadelphia, Pa., 
before the April meeting of the Ameri- 
ean Chemical Society, the recent de- 
velopment of synthetic resins which 
exhibit ion-exchange properties lias 
opened a new field of application which 
promises unique uses in purification of 
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water and other fluids, in recovery a 
of valuable substances, in removal of TH 
undesirable impurities, and in many TRADE MARKS - REG U S PAT. OFF. 
special uses. Phenol-aldehyde resins 
can be prepared to function as cation- 
exchangers and may be used in the 
sodium cycle for removal of hardness- 
producing ions such as calcium, iron, 
ete., or may be used in the hydrogen 
cycle to replace all cations with hydro- 
gen. Again, amine-aldehyde resins may 
be prepared which function as acid- 
absorbents, or “anion-exchangers”, and 
may be used to recover or remove acid 
radicals from solution. The treatment 
of water by a cation-exchange resin 
and then by an acid-absorbent resin, 
leads to the production of a high 
quality “distilled water” which com- 
pares favorably with laboratory dis- 
tilled water in purity. 


Resinous ion-exchangers were said 
to offer the following advantages: high 
capacity, high exchange velocity, ex- 
cellent stability (both mechanical and ¥ 
chemical) to acids, alkali and heat, , 
uniformity of quality, low operating 
cost, freedom from “leakage” of ion 


being removed and wider fields of 
application. T k { 
Resinous ion-exchangers may be used a e-0 s or 1G 


in the softening of water for industrial, 

municipal, and domestic use. They Sy m 
may be used in the partial or complete ressure i in s e S 
removal of dissolved salts from water, 


sugar solutions, protein solutions, Bros WeldOlets and ThredOlets are the most efficient, 


biological and pharmaceutical media. most economical and most satisfactory method of pro- 
They are of value in the recovery of viding branch ‘‘take-offs” in high pressure systems. 

races of copper ane other valuntie Recommended for all types of piping installations for pressure 
metals from dilute solutions and in values equal to those of seamless steel pipe listed for 400 Ibs. WeldOlet 


the removal of iron and objections steam pressure or 1000 Ibs. hydraulic pressure with temperatures 
acids from water and_ industrial 


seaduste ouch as enagine entensta, a9 to 750° F., they have been used to provide branch outlets in 
stuffs, pigments, sugar solutions, and a 600 Ib., 300 water line; on a 2500 Ib. helium Piping system; 
pharmaceutical preparations. Other on COd> refrigeration piping at 1200 Ibs. which was tested in 
applications undoubtedly will appear excess of 2500 Ibs. Test sections including WeldOlets and 


in the very near future. ThredOlets have been stressed to 6000 Ibs. without failure. ThredOlet 
be aegis resins Rave been prepared They eliminate all cutting and i of the main pipe and 
with s wide range of physical and branch and no templets are needed. They provide absolutely 


chemical properties and many of these . . . . . 
have been examined and compared with leak-proof junctions, which because of their patented design, 


the. are of full pipe strength and reduce turbulence and friction 
indicate a superior behavior and a to a minimum. 


unique combination of properties not For increased safety and efficiency in your next piping ¢ 1 o¢end a 
possessed by any material hitherto used installation get the facts today on WeldOlets and ThredOlets. ‘\y, idOlet i 
jor the applications thus far examined, Write for Bulletin WT29. » » 


reported the authors. 


SUPERPHOSPHORIC ACID 


AS EASY AS LIGHTING YOUR PIPE 


Pilot plant development of a new 
process for manufacturing phosphoric 
acid was described by J. H. Walthall 
and M. M. Striplin, Jr., of the Ten- 
nessee Valley Authority, at the St. 


Louis meeting of the American Chem- (1)—Select the position of the cutiet, rub the Riting over me and the hole is cut in the main pipe first, either with a hole 
” — : A ‘ pipe several times to remove scale, mark center lines a saw, the torch or by drilling. Inspection of the inside of : 
ie al Society. Phosphorus is burned tack the WeldOlet or ThredOlet into position. (2)—The the joint is poder ae wunabiene and ThredOlets, ~: 
with dried air and the resulting phos- fitting is then welded into place by the electric-arc or Oxy- aiiowing removal of all scale, welding metal, etc. (4)— : 
acetylene method. A junction of full pipe strength and a 
phorus pentoxide vapor is absorbed in leak-proof outlet is the result. (3)—Where the outlet is The branch line is then welded into position. In the event 
concentrated aqueous solutions contain- 2” or larger, the button should be removed after the welding & ThredOlet is used the branch pipe is threaded and 


operation. On small sizes the fitting is used as a templet screwed into place. 


ing about 85 percent phosphorus pent- 


BONNEY FORGE 


pressure, and dried air are employed to 


‘void formation of an acid mist result- aaa Fittings Division - Allentown, P Pa. ) 
ing from hydration of the phosphorus if 4 k t 
pentoxide in the vapor phase. The se orged y the Ma ers bad 


absorption step is carried out at tem- 
peratures above 260 deg. C. to prevent 
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IF IT’S A DIFFICULT MIXING JOB 
WERE INTERESTED 


This business of mixing things efficiently and economically has been a 
specialty with us for over 40 years—during which time we have designed and 
built such a complete line of mixers that you would have difficulty naming a 
material our machines have not coped with—everything from feathers to fertilizer, 
from pepper to plastics—each job getting the full cooperation of engineers who 
know the problems involved. 


If you want to look over the Robinson machines that mix faster, better, cheaper, 
drop us a line today requesting Bulletin No. 32-E. 


Po 


ROBINSON MANUFACTURING COMPANY 
72 PAINTER STREET, MUNCY, PA. 
Kindly send particulars on your equipment 
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condensation of phosphorus pentoxide 
to the solid phase. The resulting phos- 
phorus pentoxide solution is a viscous 
liquid which can be diluted with water 
to yield either pyrophosphorie acid or 
orthophosphoric acid, depending upon 
the quantity of water used for dilution. 


NEW SOURCE OF LITHIUM CHLORIDE 


The increasing importance of lithium 
and its salts has focussed attention on 
methods for their economic production 
from lithium-bearing materials. Lepi- 
dolite is a relatively low-grade but 
abundant lithium ore which averages 
only 3.5 percent Li,O. Considering the 
possibilities of industrial utilization, 
the reaction between pulverized lepi- 
dolite and hydrogen chloride at high 
temperature was investigated by George 
0. G. Lof and Warren K. Lewis of the 
University of Colorado and Massa- 
chusetts Institute of Technology and 
reported upon before the American 
Chemical Society. By passing HCl 
over heated ore, reaction takes place; 
vaporization of the chlorides and their 
removal from the excess gas permit 
recovery of lithium chloride in aqueous 
solution. Using a temperature of 935 
deg. C. and a reaction time of 13 hr., 
a lithium chloride recovery greater 
than 95 percent can be obtained. The 
yield increases with rise in tempera- 
ture and reaction time, provided the ore 
is not melted. 

If the gas is used in sufficiently great 
excess, recovery is practically inde- 
pendent of HCl flow per unit quantity 
of ore. The excess can be removed by 
recirculation. The yield is also inde- 
pendent of particle size in the range 
studied. Presence of air or water 
vapor in the gas lowers the yield. Per- 
centage yields of HCl are approxi- 
mately equal to lithium yield, whereas 
alumina and silica yields are below 10 
percent of that in the ore. The distilled 
product contains one part LiCl, 1.7 
parts KCl, 0.5 parts AICI,, and 1.5 parts 
SiCl.,. 


CALCIUM METAPHOSPHATE 


In the manufacture of calcium meta- 
phosphate, rock phosphate is treated 
with P,O, at elevated temperatures. 
To study the factors affecting this 
reaction, pellets of rock phosphate of 
different compositions, of fluorapatite, 
and of lime were suspended in a tube 
furnace in a stream of gas containing 
P,O,. The temperature, gas velocity, 
P.O, concentration, and water vapor 
concentration were varied and results 
reported upon by G. L. Frear and L. H. 
Hull of the ‘Tennessee Valley Authority 
before the American Chemical Society 
in St. Louis. 

At the instant of initial exposure, the 
rate of reaction of P,O, with the pellet 
was nearly independent of temperature 
in the range of 700-1100 deg. C., varied 
with the gas velocity, and was directly 
proportional to the P,O, concentration, 
indicating that transfer through the 
gas film was the rate-determining step. 
After a period of exposure that varied 
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with the conditions, the rate of this 
reaction greatly decreased, became more 
dependent upon temperature and less 
dependent upon gas velocity and ceased 
to be proportional to P,O, concentra- 
tion, indicating that transfer through 
the coating of liquid product forming 
on the pellets was a rate-determining 
step. The rate of reaction of P,O, 
with the different materials decreased 
in the order: lime, fluorapatite, rock 
phosphate. The observed rates were 
not appreciably affected by the concen- 
tration of water vapor. 


AMERICAN DRYING OILS 


The present status of drying oils and 
methods of exterding use of these by 
fractional distillation was reported 
upon by D. M. Flick of Armour & Co., 
before the Seventh Annual Chemurgic 
Conference in Chicago during March. 
Domestic production of lard, cotton- 
seed, soybean, peanut and corn oils 
make us practically self-sufficient in 
edible fats and oils, but production of 
inedible fats is not adequate and in 
this class our deficiency lies in the field 
of the so-called drying oils. These are 
chiefly tung, perilla, castor, and linseed 
oils. The first three are almost 100 
percent imported, and more than half 
of our linseed oil requirements depend 
upon imports. Total annual imports 
of these four oils amount to approxi- 
mately 500,000,000 Ib. Tung oil comes 
from China; perilla from Japan; castor 
from Brazil; and linseed from Argen- 
tina. 

A comparison of saturated and un- 
saturated fatty acids in linseed, tung 
and soybean oils, and lard shows why 
these oils are either drying, semi-drying 
or non-drying. 


Non-Drying Drying 
Acids Acids 
% % 
13.5 86.5 
20.0 80.0 
45.2 54.8 
89.6 10.4 


Although soybean oil contains 55 
percent drying acids, it has not been 
used to any large extent for drying 
oil purposes in spite of the scarcity 
and high prices of these oils, due to 
the difficulty of recovering these acids 
in soybean cil for use in paint and 
varnishes, 

A major improvement over simple 
distillation for refining mixed fatty 
acids has been the development by 
Armour & Co. of the fractional dis- 
tillation process. In this process dis- 
tillation is carried out so that not only 
are the non-volatile impurities re- 
moved, but the component fatty acids 
are separated into purified fractions. 
The outstanding advantage of frac- 
tional distillation to industry is that it 
replaces the uncertain mixtures ob- 
tained by mechanical pressing with a 
ser'es of pure fatty acids possessing 
fixe and reproducible properties. Thus, 
When combined with glycerine, the 
drying fatty acids from soybean oil 
cau be used directly in paint, varnishes, 
lincleum and core oils. By application 
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pp oe is a new quick-setting cement with amazing 
chemical and mechanical resistance. It withstands a 
wide range of strong acids, alkalies and solvents at tempera- 
tures up to 350°F. 


In addition, it is easy to handle and free from bothersome 
acid ingredients. Extensive tests have proved Causplit to be 
first-rate for corrosion-proof construction of industrial equip- 
ment. Actually, Causplit is a considerable improvement over 
Asplit, which has been widely used in many industries for 
more than 7 years. 


CHEMICAL PLANTS: Causplit is the ideal cement not only 

because of its resistance to hydrofluoric, phosphoric and 

other strong acid conditions, but also because it is un- 
affected by alkalies, such as caustic, soda ash and hypochlorites. Causplit 
naturally stands up under the salts of alkalies and acids in the linings 
of equipment and floors. 


PULP AND PAPER MILLS: Used in pulp digesters and 
bleaching systems to withstand both Sell and alkalies. 

For instance, it is unattacked by sodium sulphite, sul- 

hurous acid, chlorine, as well as hypochlorite, caustic soda fs soda ash. 
ts characteristics enable it to withstand both mechanical and thermal 
shocks. Here again Causplit can be used for both tank and floor work. 


STEEL MILLS: Causplit is used in the equipment for both 
acid and alkali cleaning of steels. It is not attacked by hy- 
drochloric and sulphuric acids in the strengths used in the 
steel industry. It differs from most other acid-proof cements in that it is also 
resistant to hydrofluoric acid, which is used in the stainless steel industry. 


Write or wire us for FREE TEST KIT, including samples, booklet of 
information and test data showing Causplit’s resistance to various acids, 
alkalies and solvents. Pennsylvania Salt Manufacturing Co., Widener 


Bidg., on Pa. — New York ¢ Chicago « St. Louis « Pittsburgh 


¢ Wyandotte « Tacoma. 
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SYLVANIA SALT 
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What 


When you buy metallic filter cloth or wire 
screen you want screen of the right design, 
properly woven, and enduring. We believe 
that your best assurance of these qualities is the 
experience of the manufacturer. 


Back of Roebling “Jersey” filter cloth and screen 
are 100 years of wire fabricating experience— 
an experience that gives you the benefit of: 
(1) highly developed manufacturing methods; 
(2) correct choice of metals; (3) skillful, accurate 
weaving. 

Roebling Screen is available for practically 
every filtering, dewatering, clean- 
ing, sizing and grading purpose. 
Made in a wide variety of metals. 


ROEBLING 


FILTER CLOTH TO COARSEST SCREEN 


JERSEY 


T3374 


Dutch Weave Twilled Filter Cloth Jersey Stranded Flexible Filter Cloth 


Square Mesh Wire Screen 


Oblong Mesh Wire Screen 


TRENTON, NEW JERSEY 
Export Division: 19 Rector St., New York, N.Y., U.S.A. Cable Address:"Roebling's”, NewYork 


of fractional distillation to marine oils 
it has been possible to utilize both the 
saturated and the unsaturated compon- 
ents. Thus the process of fractional 
distillation is enabling American manu- 
facturers to use fractions of domestic 
oils to replace foreign drying oils which 
are becoming more difficult to obtain. 
Another result is that today many 
fractionally distilled acids are avail- 
able at little or no greater cost than 
ordinary straight-distilled mixed acids. 
Fatty acids that previously had been 
available in only limited quantities at 
fancy prices are now shipped in tank- 
car quantities at commercial prices 
under the trade-name “Neo-Fat.” 


TESTING MIXING EQUIPMENT 

Defects in ceramics ware could have 
been prevented if standard control 
tests had been used to indicate the de- 
gree of batch mixing obtained, ac- 
cording to Wayne C. Brownell of New 
York State College of Ceramics before 
the annual meeting of the American 
Ceramic Society in Baltimore. A 
method of sampling was developed 
which proved highly satisfactory. The 
dry mixed batch was dumped onto a 
number of sampling boards. Each 
board contained 96 gelatin capsules 
inserted into drilled holes and when 
these capsules were filled, the covers 
were placed on them. 

Two mechanical mixers of different 
types were tested to compare their 
individual performance. Batches con- 
taining fire clay and grog were mixed 
in a Reid mixer. Florida kaolin and 
sand, grogs of different particle size, 
and batches containing dyes were 
mixed in a rotating cone mixer 
equipped with stationary blades. The 
Reid mixer proved to be most efficient 
when mixing batches of small grain 
size. 

The degree of mixing followed cer- 
tain mathematical laws. When devia- 
tions from the mean were plotted 
against size of the sample, the curve 
could be expressed by the equation 

gu 

when y is deviation from a mean, X 
is size of sample, and A and b are con- 
stants. When X was equal to 1, A 
could be considered the mixing factor. 
Smaller values of A indicate more per- 
fect mixing. A normal distribution 
curve is the result of plotting the num- 
ber of samples against the deviation. 
Batches of unlike character require 
different mixing treatment and the 
time required varies with several fac- 
tors. 


PACKAGE ADHESIVES 


Various factors influencing choice of 
adhesives for different packaging prob- 
lems were reported upon by Frank C. 
Campins of National Starch Products, 
Ine., before the Packaging Conference 
of the American Management Associa- 
tion in Chicago, April 1-4. The “age- 
proofing” factors in packaging require 
a particular type of adhesive. As a 
class, aqueous adhesives cannot be used 
for water-repellant materials, as they 
cannot spread on or adhere to the 
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surface. Neither can the aqueous ad- 
hesives be used for moisture and 
vaporproof materials, as the moisture 
cannot diffuse through this stock to 
allow proper drying. Such water- 
repellant and moistureproof materials 
demand organic solvent types of ad- 
hesives or thermoplastic methods of 
adhesion. On the other hand, grease- 
proof paper and parchment do not 
allow organic solvent adhesives to dry, 
and hence aqueous adhesives or heat- 
sealing methods must be used. 

In general, adhesives can be divided 
into two classifications: (a) solvent or 
remoistening types, which  inelude 
aqueous glues and solvent adhesives 
and (b) hot melt or heat-softening 
types, which include the hot flexible 
glue types and the synthetic resins. 
Most adhesives can be applied by either 
direct application, usually in a con- 
tinuous web by a narrow disc, or by 
transfer through the use of two glue 
rolls, one of which is a segmented roll. 
Another type of transfer is where the 
applicator works in printing press 
fashion and has added cooling and 
evaporating surface. 


PLYWOOD FOR PLANES 


Resin-bonded plywood, according to L. 
Klein of the Resinous Products & 
Chemical Co., Philadelphia, Pa., before 
the American Chemical Society, is al- 
ready playing an important part in 
construction of primary and secondary 
trainers where the use of metal can 
be greatly reduced. It is also important 
in production of bombers and trans- 
port planes where sub-assemblies such 
as bomb-bay doors and floors are con- 
structed of plywood. These uses have 
been made possible largely because of 
a phenolic resin film in sheet form 
known as “Tego Film”. The process 
of making plywood using resin film 
is simple. Sheets of film about 0.002 
in. thick are interleaved between thin 
veneers of birch, spruce or mahogany 
and the assemblies are placed in the 
hot press at 300 deg. F. for two to 
three minutes. The panel is withdrawn 
from the press without cooling to com- 
plete the process of preparing the 
plywood. 

This product is absolutely water- 
and mold-proof and the bond between 
the plies is stronger than the wood 
itself. The panels can be saved, ma- 
chined, and handled like ordinary 
wood, and they can even be bent and 
formed to a certain extent after first 
softening in boiling water. The use of 
plywood for planes does not introduce 
a serious flammability hazard. The 
major hazard is the gasoline and if 
this becomes ignited, it matters little 
Whether the plane is made of metal, 
wood, fabrie or plywood. Recent de- 
velopments in adhesives, which are 
generally of the urea-formaldehyde 
Taiver than the phenol-formaldehyde 
type, permit bonding the various parts 
ot the plane to produce strength and 
resistance far in excess of those at- 
tained by use of blood, casein or ani- 
mal glue, 

Of great potential significance is the 


TO HANDLE 
ANY JOB 


The effects of acids, corro- 
sive chemicals, heat shock 
and high temperatures upon 
Acid Brick must be weighed 
carefully for each job. No 


etc. 


one grade can be used for 
every acid-proof lining, acid-proof floor, 
acid-proof tower, plating and acid tank, 


Our job is to save you money by pro- 
viding the proper grade or brand of 
Acid Brick to suit your specific service. 


We offer you a number of standard 
grades and sizes of Acid Brick, with im- 
mediate shipments from stock,—to meet 
your exact needs. For instance, our 
“DENSITE” Acid-Proof Chemical Brick is 
unexcelled for density, hardness, strength 
and maximum corrosion resistance. Or, 
where conditions justify, lower-priced 
brands of “U. S.” Acid Brick are avail- 
able that will give good service and 


will save you much money. 


Samples will be sent gladly, for com- 
parative test purposes. Better still, — 
write us, giving details of your operat- 
ing conditions and our recommendations 


will follow. 


THE U. S. STONEWARE CoO. 


WORKS (SINCE 1865). AKRON, OHIO. 
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BECKMAN! 
Here's why... 


In no other make of equipment do you get 
the valuable pH developments pioneered 
by the Beckman program of constant re- 
search. Such fundamentally important and 
far-reaching developments as... . 


HIGH TEMPERATURE 
GLASS ELECTRODES 


the only glass elec- 
trodes that can be 
used for continuous 
measurement in 
high temperature 
solutions up to 100° 
Cc. (212° F.)—indis- 

msable for many 
Padustrial proc- 
esses, such as 
sugar refining, 
boiler feed water 
conditioning, elec- 
troplating, etc... . 


AND HIGH pHi 
GLASS ELECTRODES 


| " +4 t +++ bie 


that permit accurate pH measurements and con- 
trol in highly alkaline solutions, even in the 
presence of sodium ions—a development of 
great importance to many industries, includin 
soap making, the manufacture of industria 
cleaners, detergents, bleaches, etc. .. . 


ARE ONLY TWO OF THE 
MANY pH ADVANCEMENTS 
AVAILABLE IN BECKMAN 


EQUIPMENT Fyclusively / 


There's a Beckman pH Instrument to Save 
Money on Every pH Problem. Send for 


Descriptive Literature! 


WORLD'S LARGEST MANUFACTURER OF 
EQUIPMENT! 


GLASS ELECTRODE pH 


NATIONAL TECHNICAL LABORATORIES 
California 


South Pasadena, 
BECKMAN pH EQUIPMENT 


at. 


tree 


development of the so-called “plastic” 
plane. Actually, on a weight basis, 
the “plastic” plane contains one part 
of resin to nine of wood. The plywood 
is resin-bonded over a form or die 
rather than in the flat condition. The 
potential advantage in speed of as- 
sembly and reduction of aerodynamic 
drag due to smoothness are obvious. 
Announcement of a new type of phe- 
nolie resin which cures at a lower tem- 
perature than those hithertofore avail- 
able, thus materially increasing the 
life of rubber bags now used in this 
process, should help developments in 
the field. 


MINERAL WOOL FROM COAL WASTES 


Part of the work of the Anthracite 
Industries, Fellowship at Mellon Insti- 
tute has been the problem of utilization 
of anthracite wastes, reported R. C. 
Johnson, Industrial Fellow, in a Mel- 
lon Institute Technochemical Lecture, 
April 3. Both ashes and colliery refuse 
are of potential interest as raw ma- 
terials for various industries because 
of their low cost, availability in large 
amounts near eastern markets, their 
substantial fuel content and certain 
physical properties. 

During an investigation of various 
types of insulating and acoustical 
materials from anthracite ashes, it was 
discovered that high-grade mineral 
wool can be produced from such ashes, 
or from ‘colliery refuse, by adding a 
suitable flux, such as limestone, and 
then melting the resulting mixture to 
form a fluid glass which can be blown 
into white mineral wool. 

A new type of mineral-wool furnace 
was built at the Institute, into which 
a mixture of colliery refuse and ordi- 
nary limestone is charged. Operating 
principles of this furnace resemble in 
some respects the operation of a blast 
furnace and a slagging gas producer. 
It has been operated to produce 100 Ib. 
of mineral wool per sq.ft. of hearth 
per hour, and thus far the maximum 
burning rate has been limited by ca- 
pacity of the blower that supplies air. 
To operate this furnace, the refuse- 
limestone mixture is charged into the 
top and air for combustion is supplied 
by blower. A small amount of steam 
may be used to control temperatures 
and the composition of the fuel gas that 
is produced in the furnace. The molten 
product collects at the bottom of the 
furnace and flows in a small stream 
from a spout into high pressure steam 
jets that form the mineral wool in 
streamers. Patent applications have 
been filed covering the process and 
product. 

Manufacture of mineral wool from 
anthracite colliery refuse (assumed to 
cost $1 per ton at the wool plant) 
appears to be about 20 percent cheaper 
than the manufacture of slag wool and 
about 50 percent cheaper than rock 
wool. These estimates are for the 
loose wool before fabrication. Actual 
manufacturing costs will depend upon 
size of plant and tonnage sold. Both 
colliery refuse and anthracite ashes 


@ ELECTROCHEMICAL 
ANALYSIS 


@ ELECTROPLATING 

@ ELECTROFORMING 
@ ELECTROREFINING 
@ ELECTROWINNING 

@ ELECTROLYSIS 


fully described 
in this book 
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industrial 
Electrochemistry 


By C. L. Mantell, Consulting Chemical Engineer, 
New York, Chemical Engineering Series. 656 pages, 
wD, $5.50 


NGINEERS and chemists will find this 

a comprehensive treatment of indus- 
trial electrochemistry emphasizing the tech- 
nological importance of electrochemical 
processes and stressing their practical 
aspects. 


Thorough—Authoritative 


Covers theory, types of processes, their applica- 
tions and products, equipment and methods in 
each, and presents much technical and operating 
data gathered in the field and checked by noted 
authorities. 


Up-to-the-minute 


Planned to meet the need for a broad, modern 
treatment of the subject from the engineering 
viewpoint, the book gives considerable attention 
to advanced plant practices, arrangements and 
details of operation. 


CONTENTS 


Scope of the Electrochemical Industries 
Electrical Units and Faraday’s Laws 

. Electrolytic Dissociation and Conductance 
Electromotive Force and Energy Relations 
Electrolysis and Polarization 

. Electrochemical Analysis 

Electrolytic Reduction and Oxidation 

. Corrosion 

. Colloid Electrochemistry 

10. Primary Cells 

1l. Secondary Cells 

12. Rectifiers and Lightning Arresters 

13. Metal Deposition and Solution 

14. Electroplating and Electroforming 

15. Electrorefining of Metals 

16. Electrowinning of Metals 

17. Electrolysis of Alkali Halides 

18. Hydrogen and Oxygen 

19. Electrolysis of Fused Salts 

20. Electrothermics in General 

21. Electric Furnaces for Metal Melting 
22. Metallic Electrothermal Products 

23. Calcium Carbide and Cyanamide 

24. Non-metallic Electrothermal Products 
25. Electrical Discharges in Gases 

26. Electronics 

27. Materials of Construction 

28. Power Generation and Economics 
APPENDIX. Electrochemical Equivalents 


10 days’ Free Examination 


MAIL THIS McGRAW-HILL COUPON 


McGraw-Hill Book Co., 330 W. 42nd St., N. Y. 


Send me Mantell’s Industrial Electrochemistry for 10 
days’ examination on approval. In 10 days I will send 
$5.50, plus few cents postage, or return book postpaid. 
(We pay postage on orders accompanied by remittance.) 


(Bogks sent on approval in U. S. and Canada only.) 


Latest methods of 
pH EQUIPMENT 
AND YOU'LL BUY 
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NOW 


WET DUST 
DISPOSAL 


From DRY TYPE DUST 


ERETOFORE the disposal of 

dust accumulated in dry type 
Dust Collectors has necessitated 
more than ordinary care because 
of the tendency for some of the 
dust to disperse into the air upon 
emptying the hopper. 


This problem has now been solved 
by the new American Wet Disposal 
Unit which wets and mixes with 
water or other liquids the collected 
dust discharged from the hoppers 
of dry type dust collectors such as 
the American "“Dustube" and the 
American “High Efficiency Cy- 
clone." 

The initial cost of either of these 
two collectors plus the Wet Dis- 
posal Unit is much less than the 
average wet system; and the cost 
of operation is less, too, because 
there is less water consumed (the 
unit operates only when dust is dis- 
charged) and the sludge does not 
require dewatering. 


Write for other important details 
today and ask for Circular No. 52. 


Dust from a dry type Dust Collector 
being ous as a wet sludge by 
means of a Wet Disposal Unit. 


FOUNDRY EQUIPMENT CO. 
347 S.BYRKIT ST. MISHAWAKA, IND. 


are suitable for manufacture of min- 
eral wool. Ashes are available close 
to mineral wool markets, but the phys- 
ical character of household ashes is 
such that special treatment is needed 
and semi-plant scale tests have not yet 
been made. From information avail- 
able, it appears that this new process 
has attractive commercial possibilities. 


FORTIFIED FOODS 


The National Research Council and 
other organizations have urged millers 
and bakers of this country to start 
early production of a new flour and 
bread enriched in vitamins and min- 
erals. Recently, the millers and bakers 
agreed to start production as soon as 
possible. According to various state- 
ments, addition to flour should con- 
sist of: 

Milligrams 

Required Ingredients per Lb. 


Vitamin Bi (thiamin).......... 1.66-2.5 
Vitamin Be (Riboflavin)....... 1.22-1.83 
Nicotinic Acid or Amide....... 6.15-10 

6.15-24.6 


Optional Ingredients 
Calcium 492-2,000 
i 246-369 LU. 


Practical applications of fortification 
and restoration of processed foods in 
the baking and dairy industries were 
reported upon by James A. Tobey and 
W. H. Cathcart before the American 
Chemical Society in St. Louis last 
April. The organized milling and bak- 
ing industries have accepted this pro- 
gram as a desirable contribution to 
national defense and as a permanent 
contribution to public health. Bread 
can be nutritionally enriched by the 
use of enriched flour, enriched yeast, a 
“master ingredient” and by other 
methods and combinations of these 
methods. Also discussed was the en- 
richment of milk with Vitamin D and 
the function of added Vitamin A to 
margarine. 

According to C. A. Elvehjem, the 
following figures may be used as a 
guide for daily requirements of the 
better known nutrients: 


Proteins 
Calcium 
Iron 
Vitamin A 
Vitamin Bi 
Vitamin C 
Riboflavin 
Nicotinic acid 
Vitamin D 

The general problem of fortification 
and restoration of processed foods was 
discussed by R. R. Williams, who 
warned that artificial reinforcement 
should be limited to staple foods and 
kept within the bounds of those kinds 
and quantities of vitamins which are 
indigenous to the food in question. 


FLUE GAS COMPOSITION 


Newly developed technical informa- 
tion of value in applying industrial gas, 
with particular reference to composi- 
tion of flue gases resulting from com- 
bustion of gas with a deficiency of 
air, was reported upon at the American 
Gas Association conference in Balti- 
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THE HARDINGE 
“COUNTER CURRENT 
CLASSIFIER” 

IS DIFFERENT 


A slowly rotating drum with 
integral spiral flights. 


Correct Principle 


Rolls and squeezes the over- 


Simple—No internal 
Moving parts 


Separations—20 Mesh to 200 
Mesh 


Bulletin 39 


HARDINGE 


COMPANY, INCORPORATED 
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| ITE 
RESISTANCE UNITS 


find Ohmite Resistance 
Units widely used in Photometers, 
pH Indicators, Electrical Titration 
Indicators and other laboratory ap- 
paratus. Ohmite Rheostats, for in- 
stance, are used to control cen- 
trifuges, electric ovens, light, and the 
potentials in electro-chemical reac- 
tions. Ohmite Rheostats, Resistors 
and Tap Switches are also used ex- 
tensively for smooth, exact control 
in products and production equip- 
ment. Many types, sizes and resist- 
ances, in stock or special units, to 
meet the requirements of each job. 


Write on company letterhead for 
Catalog and Engineering Manual No. 40 


OHMITE MANUFACTURING CO. 
4898 Flournoy Street, Chicago, U.S.A. 


RHEOSTATS RESISTORS TAP SWITCHES 


more last March by W. R. Teller of 
the A.G.A. Testing Laboratories. Con- 
trolled heating atmosphere is essential 
in many modern heat-treating processes 
because of need for exact oxidizing, 
reducing, or neutral conditions. The 
simplest and most efficient method of 
establishing this control with gas is 
to design equipment which will not 
only supply heat necessary for the 
desired reaction, but will also deliver 
gaseous constituents in the flue gases in 
proportions required. 
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Heating operations are relatively 
simple if oxidizing atmospheres are 
desired. If reducing or neutral atmos- 
pheres are desired, the problem becomes 
more complex. There are many indus- 
tries where these atmospheres are 
successfully utilized, but basie prin- 
ciples are less completely understood 
than for combustion under oxidizing 
conditions. Results of extensive experi- 
ments on factors influencing flue gas 
composition were summarized as fol- 
lows: 


1. Variables such as flue gas tem- 
perature, input rate, or combustion 
chamber wall temperature, were found 
to have a relatively minor effect on 
concentrations of flue gas constitu- 
ents formed at any given degree of 
aeration. 

2. Oxygen may be practically elim- 
inated from flue gases by reducing 
the air supplied for combustion to 
95 percent or less of that theoreti- 
cally required for complete combus- 
tion. 

3. Fuel gas can be burned at aera- 
tion close to the lower combustible 
limit without more than traces of 
unburned hydrocarbons appearing in 
the flue products. 

4. Flue gas composition which will 
be produced by combustion of a given 
fuel gas at a given aeration may be 
estimated from the fuel gas analysis, 
since it was found that amounts of 
COs, CO, hydrogen and water vapor 
formed by combustion were a func- 
tion of the amounts of total carbon 
and of total hydrogen (either free 
or combined) in the fuel gas. 

5. Where it is desirable to burn 
fuel gas with least possible air sup- 
ply to produce maximum quantities of 
reducing gases, CO and hydrogen, 
careful attention should be given to 
both heat loss characteristics of com- 
bustion tubes or chambers and to 
design of burner. 
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CHEMICAL 
SPRAY 
NOZZLES 


The Fig. 629 nozzle illustrated 
is of the “non-clog” type; 
i.e. it contains no internal vanes, 
slots, or deflectors which might 
facilitate clogging. 


Available 4” or }” male pipe 
connection and 4” to 1” female 
pipe. (Fig. 631). Small sizes 
produce a very fine, soft, wide 
angle spray at low pressures. 
Capacities 4.7 G.P.H. up. 


STONEWARE: 


Monarch Fig. 6020 and Fig. 
6040 stoneware sprays have re- 
placed most other types of 
nozzles used in acid chamber 
plants throughout the world. 
Last almost indefinitely in sulfur 
gases and will not break or 
crack from temperature changes. 


STAINLESS: 


Available in capacities from 
57 g.p.h. (Fig. F-80 style) to 
104 G.P.M. (Fig. B-8-A style). 
“Hollow” cone, “Solid” cone, 
and “Flat” sprays furnished in 
pipe sizes and capacities and 
materials to suit practically any 


problem where corrosive liquids 
are sprayed. 


Write for 
Catalogs 6A and 6C 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA, PA. 
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N order to meet present and future demands 
for increased production throughout the 
chemical and process industries, constant expan- 
sion of plants and equipment is being made. The 
illustrations shown here exemplify some of the 


types of steel platework and tanks being fabri- 
cated at our three plants to help eliminate any 
possibility of production bottlenecks in these 
industries. When contemplating the purchase of 
new equipment, we feel that our experience in 
designing, fabricating and erecting structures 
such as shown here merits your 
consideration. Call or write our 
nearest office for complete in- 
formation or quotations. 


ELEVATED TANK —(Top): 
100,000-gal. tank provides grav- 
ity water supply for an auto- 
matic sprinkler system at the 
St. Mary’s (Ohio) Manufactur- 
ing Co. 


LIQUOR TANKS — (Left, 


t. flat-bottom tanks installe 
We hove complete stress-relieving and x-raying facilities ot at the Crossett (Ark.) paper 


cod mill for black liquor storage. 
detolle (Far left): Welded tower in 

Liquid Carbonic Corp. plant, 
Indianapolis, Ind. 


2124 McCormick Bldg. Philadelphia 1625-1700 Walnut St., Bldg. 5621 Clinton Drive 

1503 Lafayette Bldg. Cleveland 2220 Builder’s Exchange Bldg. 1623 Hunt Bldg. 
3318-165 Broadway Bldg. 1510 North Fiftieth St. Los Angeles 1405 Wm. Fox Bidg. 
1503 Consolidated Gas Bidg. 1405 Praetorian Bldg. San Francisco 1022 Rialto Bidg. 


‘ents in BIRMINGHAM, CHICAGO AND GREENVILLE, PA. In Canada HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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AS AN AID TO 
DETINNING 


@ Your detinning process can be 
improved by the use of properly 
shredded, torn and mutilated cans 
—investigate today the possibili- 
ties of higher tin oe tag from 


tins processed through the Sprout- 
Waldron Type 250-AA Heavy 
Duty Can Shredder. Cans coming 
from this machine have practically 
no folds which can retain tin dur- 
ing subsequent detinning opera- 
tion. 


@ This is but one of a complete 
line of Sprout-Waldron crushers 
and shredders. Materials such as 
charcoal, cooked bone, plastics, 
oil cakes, dry clays, copra, fullers 
earth, salt, talc, etc. are being 
handled efficiently and profitably 
by Sprout - Waldron reduction 
units. 


@ Our recommendations for a size 
and type machine best suited for 
your requirements will be sent 
promptly upon receipt of your in- 
quiry giving full details of your 
problem. Sprout, Waldron & Co. 
Inc., 168 Sherman St., Muncy, Pa. 


SPROUT, 


Since 1866 


INC.-MUNCY, PA. 
“MANUFACTURING ENGINEERS: 
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PHOSPHOR BRONZES 


Errects of progressively increasing 
cold working on hardness, annealing 
behavior and mechanical properties of 
phosphor bronzes have been studied 
with seven alloys. The tin and phos- 
phorus concentrations in these alloys 
were varied from the lowest to the 
highest figures allowed in _ British 
Standard Specification No. 407. Dens- 
ity, thermal expansion, thermal conduc- 
tivity and electrical conductivity were 
determined. 

Grain size after comparable cold 
working and annealing did not vary 
appreciably among the seven alloys. 
Increasing tin content slightly raises 
initial softening temperature while 
increasing phosphorus content lowers 
it. Cold working has more effect, and 
gives stronger, harder products in 
high tin than in low tin alloys. In- 
creasing phosphorus content from 0.02 
to 0.4 percent has similar but much 
smaller effects. Neither composition 
nor cold working had any considerable 
effect on modulus of elasticity. In 
the annealed alloys rising tin content 
(from 3.11 to 7.31 percent) increases 
tensile strength, elongation and hard- 
ness, but decreases the reduction-in- 
area values. 


Digest from “Physical Properties and 
Annealing Characteristics of Standard 
Phosphor-Bronze Alloys,’’ by Maurice 
Cook and W. G. Tallis, Journal of the 
Institute of Metals 67, 49, 1941. (Pub- 
lished in England.) 


BLAST FURNACE SLAG AGGREGATES 


BLAST FURNACE slag is mainly com- 
posed of the oxides of calcium, mag- 
nesium, silicon and aluminum, with 
minor proportions of iron, manganese 
and titanium oxides. Small amounts 
of sulphides, especially calcium sul- 
phide, may also be present. As an 
ingredient in concrete, aggregate made 
from blast furnace slag gives good 
strength if unit weight of the concrete 
is kept up to 70 lb. per cu. ft. or 
higher. More water is required than 
for similar sand and gravel concretes. 
The sulphur content of slag appar- 
ently does no harm unless too much 
of it is allowed to oxidize to sulphate. 
New slag gives as good results as old 
bank slags. In fire resistance slag 
concrete is superior to gravel concrete. 
Aside from its use in concrete, slag 
aggregate is excellent for use in road 
construction. 


Digest from “Blast Furnace Slag 
Aggregates in Building and Road Con- 
struction,” by T. W. Parker, Chemistry 
and Industry 60, 59, 1941. (Published 
in England.) 


GLASS FIBER INSULATION 


THE HIGH resistance of glass fabric to 
chemicals and heat makes glass fiber a 
promising material for electrical insu- 
lation under exposure to ozone, nitro- 
gen oxides and other products of elec- 
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SELECTIONS FROM FOREIGN LITERATURE 


trical discharges in high voltage 
installations. Breakdown tests have 
therefore been made with glass cloth in 
which the fibers occupied about 40 per- 
cent of the volume of the cloth. Under 
normal conditions the breakdown volt- 
age of glass cloth proved to be of the 
same order of magnitude as in an air 
gap of the same thickness. In a uni- 
form field the breakdown strength of 
the cloth itself may be lower than for 
air alone, but the difference may be 
compensated by the increase in break- 
down voltage due to deficiency of 
charge carriers in the restricted vol- 
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Breakdown voltages of glass cloth in ni- 

trogen. Il—two layers of glass fiber, 

thickness 1 mm.; 2—eight layers of glass 
cloth, thickness 0.8 mm. 


ume of the pores. Breakdown strength 
can be increased by impregnating the 
cloth with certain varnishes, but this 
has the disadvantages which go with 
organic insulating materials. Break- 
down strength can also be increased by 
using the glass eloth in a compressed 
gas such as nitrogen, thus retaining 
the inherent advantages of glass cloth 
as such. Several thin layers of fabric 
give a higher breakdown strength than 
one or two thicker layers. 


Digest from “Dielectric Properties of 
Glass Cloth in Compressed Gases,” by 
B. M. Wul, G. M. Kovalenko and J. M. 
Parnas, Journal of Physics (USSR) 3, 
321, 1940. (Published in Russia.) 


SOLVENT RECOVERY BY ADSORPTION 


“SUPERSORBON” is a shaped active 
carbon, in granules about 3 to 4 mm. 
in size. It is activated by the zinc 
chloride process. Its use has been de- 
veloped to a high level of mechanical 
and thermal efficiency, taking full ad- 
vantage of capillary condensation as 
an aid to increased recovery capacity. 
Steam was found to be the best de- 
sorption agent. The struggle between 
batch and continuous processes has so 
far found batch processes in the lead, 
not so much because of disadvantages 
in continuous operation as because 
its’ technical problems have not yet 
been solved. 

In its present state of efficiency the 
Supersorbon process recovers such 
cheap solvents as gasoline at a cost of 
about 30 to 40 percent of the market 
value, while for higher priced solvents 
such as acetone the cost is only 6 to 8 
percent of the value. The process '5 
being successfully used to recover 
aleohol, ether, acetone, methyl, butyl 
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and amyl acetates and other solvents 
in the manufacture of explosives, 
dipped rubber goods, coated fabrics and 
the like. It is also used to recover 
dry cleaning solvent and solvents used 
in extracting oil seeds, coffee, tea, wool, 
bones and other products. 


Digest from “Cross Section of the 
Supersorbon Process,” by Ernest Schin- 
del, Chemische Apparatur 2%, 257, 273, 
1941. (Published in Germany.) 


ALUMINOTHERMIC ALLOY 
PRODUCTION 


WHEN chromium-tungsten alloys are 
made by the aluminothermic method 
the product is alloyed with aluminum 
in proportions depending on the con- 
ditions. Coarse granular aluminum 
may introduce as much as 17 percent 
of aluminum into the alloy while finely 
powdered aluminum introduces only 
about 0.5 to 2 percent. Presumably 
much of the aluminum dust passes 
into the slag while the coarse par- 
ticles tend to enter the alloy. In 
view of the high solubility of alu- 
minum in solid chromium it might 
be expected that most of the alloys 
would be homogenous, but such is not 
the case. The aluminothermic method 
was used in making 28 alloys, the com- 
position of which may be read off from 
the accompanying chart, where the 
alloys are numbered (1 to 28). Since 
the expected homogeneity was not ob- 
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tained tests of tempering on homo- 
geneity were carried out. Some of the 
alloys can be homogenized by temper- 
ing (heating at 1,000 deg. C.), but not 
those still containing free tungsten. 
Evidently a thin oxide film prevents 
reaction of these alloys in the solid 
state and they can be homogenized 
only by remelting. 


_ Digest from “Aluminothermic Produc- 
tion of Chromium-Tungsten Alloys,” by 
Friedrich Weibke and Udo Freiherr 
Dundt. Zeitschrift fiir BElektrochemie 
46, 635, 1940. (Published in Germany.) 


MASS DISTRIBUTION IN CENTRIFUGES 


SomME new machines are described 
which test centrifuge parts to ascer- 
tain the amount and location of com- 
pensating weight needed to maintain 
balance when the centrifuge is in oper- 
ation. Balance is achieved through a 
system of springs and levers which 
serve to locate any weight eccentricity 
in the rotating part. In another 
machine for the same purpose there is 
an electromagnet which supplies the 
measured compensating force for cen- 
trifuge parts which are not in per- 
fect balance. Still another tester 
utilizes another eccentric mass, rotat- 
ing on a surface shaft, for the com- 
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There’s One BEST Way 


to produce 


With the exclusive, patent-protected Kemp method of 
complete premixing of fuel gas and combustion air, the 
production of inert gas of constant, predetermined analy- 
sis is not merely possible, but inevitable / 


Your investigation of this unusual equipment will show 
why you can depend on Kemp for inert gas: 


1) of constant analysis 


e with ability to adjust to oxidizing 
or reducing analysis at will 
with low oxides of nitrogen con- 
centration minimizing corrosion 
problem 


4) automatically generated at least 
possible cost 


5) from artificial, natural, or liquefied 
petroleum gases 
in capacities of 1,000 to 100,000 
c.f. h. 


Have your secretary write today for Bulletin 901.3. Address 
The C. M. Kemp Manufacturing Company . . . 405 
East Oliver Street . . . Baltimore, Maryland. 


KEMP of BALTIMORE 
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BASOLIT 


ACID-PROOF QUICK-SETTING CEMENT 
AIDS NATIONAL DEFENSE. 


plants for Pickling Tanks and Pits, 
Acid Storage Tanks, Floors, Sewers 


| 
| In steel mills, chemical and powder 
| 
and Trenches. 


Drawings and Construction Esti- 
mates at no cost or obligation to you. 


NUKEM PRODUCTS CORP. 


66 Niagara St. Buffalo, N. Y. 


New York Steubenville Ohio Pittsburgh Detroit 


AMERICAN 


CRUSH 
CHEMICAL 
RAW 
MATERIALS 
economically 
and 
dependably 


Many well-known process industry plants are 
getting the very finest service out of American 
Rolling Ring Crushers in grinding all kinds of 
chemical raw materials. Every part is tested 
for quality, wear, and dependability. They stay 
on the job day after day delivering large ton- 
mages per hour and uniform product with a 
minimum of fines. Let us send you descriptive 
literature on the type of equipment best suited 
to your needs. We maintain a testing plant for 
prospective users of our equipment—we would 
like you to make use of it. 


AMERICAN PULVERIZER CO. 


1219 MACKLIND AVE. ST. LOUIS, MO. 


ADDITIONAL 
BENEFITS 


@ low power consump- 
tion 
@ low maintenance 


@wide operating 
range 

@ simple construction 
and operation 


pensating force. All these devices 
serve well for single rigid centrifuge 
parts, but manual balancing is stil! 
necessary for centrifuge drums having 
numerous parts and operating at high 
speeds (6,000 to 10,000 r.p.m.). Weight 
eccentricities which are not apparent 
at low speeds become noticeable at 
high speeds. The mathematical prin- 
ciples of weight distribution are 
discussed. 

Digest from “Weight Compensation in 
Rotating Centrifuge Parts,” by W. Wils- 


mann, Chemische Apparatur 27, 307, 321, 
1941. (Published in Germany.) 


HEAT RESISTANCE OF ASBESTOS 


Heat tests performed with Canadian 
asbestos (chrysotile) mill fiber showed 
that weight loss is nearly independent 
of time at temperatures above 700 deg. 
C. or below 500 deg. C., but between 
500 and 700 deg. C. weight loss de- 
pends on time as well as on tempera- 
ture. Prolonged heating at 490 deg. C. 
expelled about a fourth of the com- 
bined water, but when the temperature 
was held long at 510 deg. C. the de- 
hydration was half completed. Com- 
plete dehydration is effected by long 
heating at about 580 deg. C. but weight 
loss does not become rapid until the 
temperature rises above 700 deg. C. 
With respect to breaking strength, 
there is first an increase as adsorbed 
moisture is expelled. Loss of strength 
does not begin until above 370 deg. C., 
as compared with a rapid loss at 250 
deg. C. in glass fiber similarly woven. 
Hence, though glass fiber tape is 
initially stronger than chrysotile tape, 
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it is greatly inferior in heat resistance. 
This is illustrated by the curves for 
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Effect of heat on breaking strengths of 
chrysotile, crocidolite and glass fiber tapes 


chrysotile, crocidolite and glass fibers. 
Three grades of commercial asbestos- 
cotton cloth (79.5, 82 and 89 percent 
asbestos) were also tested. Strength 
loss begins in these as soon as heat is 
applied and is greater the lower the 
proportion of asbestos in the fabric. 
Thus, in 5 minutes at 300 deg. C. the 
3 grades lost respectively 60, 35 and 25 
percent of their initial strength. 


Digest from “Thermal Studies on 
Asbestos. I. Effect of Temperature and 
Time of Heating on Weight Loss. II. 
Effect of Heat on Breaking Strength. 
Ill. Breaking Strength of Asbestos Cloth 
Containing Cotton,” by D. Wolochow and 
W. H. White; D. Wolochow; D. Wolo- 
chow, Canadian Journal of Research 
| 19B, 49, 56, 65, 1941. (Published in 
| Canada.) 
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VIBRATING MILLS 


PowpeERS can be ground to extreme 
fineness more efficiently in a vibrating 
mill than in a ball mill. This has 
been demonstrated by tests with marble 
dust in a rectangular mill charged 
about an inch deep with sand (grain 
size 0.8 to 1.2 mm.). The mill was 
operated at 150 cycles per second with 
an amplitude of 1.4 mm. The particle 
size of the powder can be quickly 
measured by a sedimentation method. 
The tests show that grinding should 
be effected at the lowest amplitude 
which will give sufficient shearing 
stress and pressure to disrupt the 
particles. 


Digest from “Motion in Vibrating 
Mills,” by D. Bachmann, Zeitschrift des 
Vereines deutscher Ingenieure 85, 29, 
1941. (Published in Germany.) 


VAPOR BARRIERS IN WALLS 


Vapor barriers placed in building 
walls to prevent condensation of mois- 
ture are likely to have narrow cracks 
at edges and seams, whether the bar- 
rier is made of building paper or 
aluminum foil. Therefore, to know 
whether or not a wall is safe from con- 
densation, it is necessary to know how 
much water vapor can diffuse through 
the cracks under service conditions. 
The problem cannot be simplified by 
assuming that diffusion is proportional 
to the area of the cracks because lines 
of flow are not straight and perpen- 
dicular to the cracks, Instead, vapor 
diffuses in from the sides and diffusion 
per unit area is much larger through a 
narrow slit than through a wide one. 
Diffusion tests with aluminum foil on 
plasterboard confirm this statement. 
Other tests were made with plaster on 
foil-backed plasterboard, for compari- 
son. Equations which represent the 
lines of flow are derived from the Lap- 
lace equation. The curves for one 
equation are confocal ellipses while 
those for the other equation are con- 
focal parabolas. all with the same 
focal distance in the equations. 


Digest from “Diffusion of Water 
Vapor Through a Slit in an Impermeable 
Membrane,” by J. D. Babbitt, Canadian 
Journal of Research 19A, 42, 1941. 
(Published in Canada.) 


WATER VAPOR IN PRODUCER GAS 


IN HIGH temperature gasification of 
coal at very high gas velocities in nar- 
row producers the entire reaction zone 
may be confined to a gas path which 
in the most extreme case corresponds 
only to the oxidation zone of ordinary 
producer operation. This is explained 
as due to an intermediate zone between 
the oxidation and reduction zones. In 
the intermediate zone most of the car- 
bon monoxide is formed as oxidation 
diminishes and reduction gains in in- 
tensity. At the same time the steam 
reaction is extended to the reduction 
zone where it cannot proceed efficiently 
chiefly because the fuel layer here is 
being cooled by the gas blast. The fact 
that carbon monoxide formation is 
almost the sole reaction in the inter- 


Homestead 3-way and 4-way Plug 
Valves have many uses as flow-changers, 
switching valves, or to operate single or 
double-acting pistons which travel the 
full length of their stroke. 
You make a double saving, too, when 
you use these Homestead Valves. 
1. You save in first cost, maintenance and 
operating time, by requiring fewer 
valves and fittings. 


2. You save by getting the long, trouble- 
free operation, and extremely low 
cost-per-year valve service, typical 
of all Homestead Valves. 

A choice of metals such as brass, acid- 

resisting bronze, semi-steel, steel, Monel, 

Ni-Resist, and other alloys, assures max- 

imum service under your specific tem- 

perature, pressure, and fluid conditions; 

and sizes range from 2" to 12". 

For double economy, and greater 
convenience on your next job, specify 
and order Homestead 3-way and 4-way 
Plug Valves. 


For complete engineering facts about these and 
other Homestead Valves, write for your copy 
of Reference Book No. 38. 


HOMESTEAD VALVE MFG. COMPANY 
CORAOPOLIS, PA. 


P.O. BOX 13 


Top Views, Showing Fluid-Flow Lines 
a 3-way and 4-way Valves 
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TURN 


PROTECTED SEAT VALVES 
HYDRAULIC (6 O PAT) OPERATING 
REMOTE CONTROL 
MYDRAULIC OF SCALING 
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HOVALCO BLOW OFF VALVES 
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VIOLENT FIRE 


was completely extinguished by a Spraco Fire-Fog Nozzle in less 


than one minute. Any flammable liquid fire can be quickly con- 


trolled by the finely divided water spray produced by these 


nozzles. Protect your plant with the most efficient equipment 


available. Approved by the Factory Mutual Laboratories. 


Write for FIRE-FOG Bulletin. 


SPRAY ENGINEERING CO. 


t 115 Central Street Somerville, Mass. 


Higher Vacuum 
for Better-Faster Drying 
Evaporating - Extracting 

Impregnating - Processing 


WITH 


BEACH-RUSS 


Type RP -Rotary Piston 
High Vacuum 
PUMP 


Combines sustained high vacuum, highest 
practical discharge capacity, low power con- 
sumption and low operating speed to im- 


prove chemical vacuum processes. High 
Volumetric Efficiency vacuum sealing, complete automatic lubri- 
90% up to 3 mm. cation and water-oil separation, and corrosion 


resistant construction give you performance 


dead that is efficient, vibrationless, trouble free, 
Pump Speed 200 r.p.m. dependable. ‘ 


Tested to 50 microns po ga pe 15 to 750 c.f.m. for wet or 
— on blank Write for Bulletin 75 


BEACH-RUSS C 
Rugged-Modern-Quiet 42 Church St. 4 
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mediate zone is due to rapid combus- 
tion of hydrogen by atmospheric oxygen 
still present in the gas blast. This 
rapid reduction of carbon dioxide is 
aided by the high temperature in the 
intermediate zone, due to low heat loss 
in the narrowed reaction zone at high 
gas speeds and to initial combustion of 
oxygen to carbon dioxide. 

Water may be introduced as liquid 
water (entrained droplets) or as steam 
in the gas blast, or as moisture already 
present in the coal. A water spray has 
no effect on the air input whereas 
steam permits use of less air and 
offers an opportunity to control tem- 
perature relations and zone boundaries 
to some extent. 


Digest from “Formation of an Inter- 
mediate Zone Between the Oxidation and 
Reduction Zones in Gas Producers and 
the Tea by of —— at High Gas 
Velocities,” J. vosdz, Brennstoff- 
Chemie 21, 260, (Published in Ger- 
many.) 


PICKLING INHIBITORS 


Searcu for pickling inhibitors to lower 
acid consumption and avoid metal 
losses in pickling baths has brought 
out a number of useful compounds 
which are effective in very small con- 
centrations. Starch, though not highly 
potent, is a cheap inhibitor. Dibenzyl 
sulphoxide is among the recent potent 
synthetic inhibitors. Quinoline is 
moderately potent. 

Because it is important to select a 
pickling inhibitor which will meet 
specified requirements at minimum 
cost, a rapid and inexpensive test 
method has been developed. Metal test 
pieces are pickled in a bath with no 
inhibitor and in a bath with a very 
small inhibitor concentration (e.g. 
0.005 percent). Good inhibitors will 
show better than 30 percent protection 
under these conditions. Of 14 inhibi- 
tors tested by this method potency 
ranged from 12.3 percent protection 
with 0.125 percent starch up to 87.2 
percent protection with 0.005 percent 
of a proprietary inhibitor. 


Digest from “Testing and Evaluating 
Pickling Inhibitors,” by W. Machu and 
O. Ungersbick, Archiv fiir das Hisen- 
hiittenwesen 14, 263, 1940-41. (Pub- 
lished in Germany.) 


HEAT EFFECTS IN COPPER WIRE 


BECAUSE copper wire in overhead 
power transmission lines is subject to 
sclar heat and the thermal effects of 
high voltage currents its stability to 
prolonged moderate heating is im- 
portant. Tests with three brands of 
hard drawn wire from electrolytic oxy- 
gen-free copper showed much less soft- 
ening than would be expected from 
reports in the literature. The test 
wires were drawn to 0.16-in. diameter 
for one series of tests and to 0.066-in. 
diameter for another series. After 18 
months at 80 deg. C. some of the wires 
showed no appreciable softening and 
none showed more than a partial ef- 
fect. Softening was estimated from 
tensile strength data. 

Because high conductivity copper is 
very sensitive to traces of impurities 
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these test results cannot be assumed to 
be generally applicable. It is there- 
fore suggested that the percentage of 
hardening by cold working after the 
prolonged heating test offers a useful 
basis for comparison in testing copper 
wires for heat stability. 


Digest from “Effect of Prolonged 
Heating at 80 deg. C. on Copper Wire,” 
by E. Voce, Journal of the Institute of 
Metals 6%, 1, 1941. (Published in 
England.) 


LABORATORY FLOWMETER 


To MEET the need for a flowmeter 
which would accurately measure very 
small amounts of gas flow a new glass 
instrument has been designed which 
will reliably and reproducibly measure 
rates of gas flow as low as 75 cc. per 
hr. Accuracy is favored by using a 
coiled graduated tube, so that a long 
scale occupies very 
little space (B in 
the diagram). This 
graduated tube is 
mounted by a 
standard ground 
glass connection in 
a glass cylinder A 
terminating in an 
outlet tube with 
stopeocki A 
straight-arm capil- 
lary U-tube g is 
carried by the con- 
necting ends c and 
d, which also carry 
the inlet and out- 
let side arms m 
and n for the gas 
to | be measured. 
The instrument 
can be easily taken 
apart for clean- 
ing. Its accuracy, 
since scale 
reading in the 
coiled capillary 
can be made as 
large as desired 
for a given pres- 
sure drop in the U-tube, can be varied 
within wide limits. It depends only 
on the angle of ascent in the coiled 
capillary, the scale reading being 
greater the more nearly this ascending 
angle approaches the horizontal. 


Digest from “Laboratory Flowmeter 
for Very Small Gas Volumes,” by Paul 
Nashan, Chemische Fabrick 13, 471, 
1940. (Published in Germany.) 


PERMANENT STRENGTH 
OF MAGNESIUM 


Many strength and fatigue tests have 
been made with magnesium alloys in 
a study of permanent strength charac- 
teristics. Since notch effects are inevit- 
able in many uses of light alloys the 
Specimens were also tested for notch 
Strength. Minute surface irregularities 
in cast, rolled, pickled and ground 
metal surfaces have sufficient notch ef- 
fect to lower permanent strength 
somewhat as compared with polished 
metal. Permanent strength tests are 
reported on the basis of applying and 


of Certified Steel 
Shipment. 


leas time. Write for complete information. 


Key to Immediate Steel — we will gladl 


STEELS 


IN STOCK...IMMEDIATE SHIPMENT 


Over 40 kinds of alloy steels—both standard S.A.E. analysis, and Principal Products In- 
ial heat treated Ryerson alloys—are included in the wide range clude: Bars, Shapes, 
ucts carried in Ryerson stock for Immediate Structurals, Plates, 


Sheets, Floor Plates, 


special quality control plan on alloy steels gives the heat treater Alloy and Tool Steels, 
exact data on every bar to guide him in securing better results in Allegheny Stainless, 


Screw Stock. C. F. 


If you do not have the blue and grey Ryerson Stock List—the Shafting, Mechanical 
send a copy. Joseph T. 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. is, Detroit, Steel, 


elding Rod, 


Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. Nuts, Bolts, Rivets,etc. 


St. Louis. 


INFRA-RED 
DRITHERM 
1052 TYLER STREET 
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CARBON FILAMENT LAMPS 
Best For Infra-Red Ray Drying 


Nalco Dritherm Lamps are the carbon filament type . . . proved 
for years in therapeutic and industrial practice as providing 
maximum emanation of infra-red ray within the most desirable 
penetrating band. Insist upon Dritherm Carbon Filament Lamps 
made exclusively by North American Electric Lamp Company. 


Write for descriptive literature. 


NORTH AMERICAN ELECTRIC LAMP CO. 


ST. LOUIS, MO. 
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IMPORTANT DEFENSE FACT: 


The performance record of Nichols 
*  Herreshoff Multiple Hearth Furnaces 
in processing a wide variety of 
materials over a period of more 
than fifty years is unequalled. 
Their flexibility cf design, compact- 
ness, low power consumption and 


NICHOLS 


ENGINEERING & | venco |) RESEARCH CORP. 
UNIVERSITY TOWER 


60 WALL TOWER 
NEW YORK, N.Y 
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simplicity of operation have re- 
sulted in thousands of furnace in- 
stallations in this country and 
abroad. 

If you have a problem involving 
any of these processes, write for 
Bulletin No. 206 which describes 
the furnaces in detail. 
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Heres how Four 
Processing Companies 
Recently Expressed their 
Interest in the Use of 

These Economical 

Power Drives 


Company A bought 20 Engines for driving processing equipment 
Company B bought 3 Engines for driving nitrators 

Company C bought | Engine for driving a refrigeration compressor 
Company D bought | Engine for driving a cooker 


Here's how Other Processing Companies are Saving 
Money by using Troy-Engberg Steam Engines 


Company E saves $1001 a year driving a pump 
Company F saves $6942 a year driving a blower 
Company G saves $309 a year driving a set of rolls 
Company H saves $7147 a year driving a blower 


Send for Bulletin 101 which gives full details as to the savings possible 
when using a Troy-Engberg Steam Engine which is suitable for driving 


a great many different types of processing equipment. 


TROY ENGINE & MACHINE CO. 


Established 1878 


1307 RAILROAD AVE. 


188 


TROY, PA. 
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releasing the load 50,000,000 times. 
Tabulated data and curves show flex. 
ing resistance, notch strength, tensile 
strength, torsional strength and the 
effects of surface character and ero- 
sion on strength in various com- 
mercial magnesium alloys for aircraft 
and for other uses. Strength of welds 
was also studied. Some alloys are 
suitable for short welds while others 
give acceptable welds of any desired 
length. Ratio of weld strength to 
strength of the metal itself ranged 
from 0.6 to 0.9. 


Digest from “Permanent Strength 
Properties of Magnesium Alloys,” by W. 
Buchmann, Zeitschrift des Verecines 
deutscher Ingenieure 85, 15, 1941. (Pub- 
lished in Germany.) 


MELTING MAGNESIUM 


SINCE magnesium and its alloys can- 
not be melted and worked by the 
methods commonly employed for other 
metals, the choice of a flux is vital to 
success. Carnallite has been used, be- 
cause magnesium chloride dissolves 
magnesium oxide, but carnallite melts 
below 500 deg. C. and is too fluid for 
successful working of magnesium and 
its alloys, which are refined at about 
740 deg. C. 

A flux for magnesium must serve 
both to dissolve oxide and nitride and 
to cover the surface of a magnesium or 
alloy melt, thus preventing oxidation. 
As an improvement on _ carnallite, 
fluxes comprising magnesium chloride 
and magnesium fluoride are now em- 
ployed. Calcium fluoride may be used 
instead of magnesium fluoride. These 
fluxes are efficient in removing oxide 
from magnesium or alloy melts and 
have sufficient viscosity for ready sepa- 
ration of flux from metal. But there 
is still the problem of flux inclusions, 
which are prevented only by constant 
vigilance. Research on chloride-free 


fluxes is needed. 


Digest from “Fluxes for Magnesium 
Melting,” by J. P. Thomas, Light Metals 
4, 25, 1941. (Published in England.) 


DENSIMETRY OF CORROSIVE GASES 


IN MEASURING the density of such 
hygroscopic or corrosive gases as hydro- 
gen iodide or hydrogen fluoride the 
customary gas balance method and the 
gas column method both fail to meet 
requirements. A simple method has 
therefore been developed for measuring 
densities of such gases with an ac 
curacy of about 1 percent. No greater 
precision is needed until correction 
factors are more accurately known that 
at present. A simple xylene mano 
meter is employed, but its readings are 
made accurate to 0.01 mm. by a micro- 
scope illuminated with a parallel beam 
of light. Because of this manometric 
precision very short gas columns may 
be used. Ordinarily the reference ga 
is air. The manometer is protected 
from the gas by a buffer chamber. 


Digest from “‘Densimetry of Corrosive 
Gases,” by H. von Wartenberg. Zeit- 
schrift fiir Elektrochemie 47, 92, 194) 


(Published in Germany.) 
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Medart V-Belts 
have a long, flexible 
life. They have the 
proper balance be- 
tween groove grip- 
ping action, tensile 
strength and wrap- 
per life, and have 
cool running charac- 
teristics. 

Medart Hangers— 
antifriction or ring 
oil bearing—in drop, 
post, or bracket de- 
sign or for floor 
mounting. 


Medart Pulleys are 
available in all types 
and all sizes . . . cast 
iron, steel rim, wood 
and the well known 
Medart-Hercules 
construction. 


Medart Gears are 
available in all stand- 
ard types and sizes. 
Special designs can 
be produced to suit 
specific needs. 


PILLOW 


BLOCKS 


Write for valuable engineering data 
about Medart-Timken Pillow Blocks. 


DART-TIMKEN Pillow Blocks have been 

the standard for years in industry every- 
where ... they have proved themselves in service 
for long life, *friction-free operation and low 
maintenance cost. 


The recognized quality of Medart-Timken Pillow 
Blocks and their performance record is duplicated 
in the entire line of Medart Power Transmission 
Equipment. 


Whether your requirements call for a single bear- 
ing replacement or a complete power transmission 
drive layout, you are able to secure the complete 
system under one name with a single responsibility 
to assure economical performance of a correctly 
engineered drive. 


*Only occasional lubrication is required to 
keep Medart-Timken Pillow Blocks rolling 
free .. . that is all the maintenance they require 
to provide long-lived, trouble-free service. 
Medart-Timken Pillow Blocks are completely 
assembled, adjusted and lubricated before ship- 
ment...they are easy to install or remove... 
adequate sealing prevents leaking of lubricant 
and provides protection against dust or dirt. . 


THE MEDART COMPANY «© 3516 DeKalb Street, St. Louis, Missourt 
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On Furnaces where insulation is required For Temperatures Up To 600° F., 
to resist temperatures up to 1900° F., you save by using J-M 85% Mag- 
J-M Superex is widely recognized as the _ nesia. For years the standard ma- 
most efficient block insulation available terial for insulating power-plant 
today. Hundreds of installations under equipment and steam lines, it 
all types of operating conditions prove — combines light weight with perma- 
its long life and low maintenance. nently high insulating efficiency. 


OW much money you spend on fuel depends to a large 

extent on the answers to these two questions: 

Are you using the correct insulating materials? 

Are they applied in the correct thicknesses? 

To assure every saving possible with insulation, it will pay 
you to call in a J-M Insulation Engineer. Let him study your 
requirements . . . his specialized technical training and experi- 
ence will help you trace down and correct sources of heat waste 
that may otherwise go unnoticed. 

From the complete line of J-M Insulations, he can recom- On Superheated Steam Lines, J-M Superex Com- 
mend exactly the material you need for greatest efficiency . . . bination Insulation effectively guards against 


costly heat waste. Built u inner layer 
exactly the thickness you need for maximum returns. Samer 
. ’ of Superex and an outer layer of 859 Magnesia, 


For full details on this helpful service and facts about the this combination assures maximum heat resist- 
complete line of J-M Industrial Insulations, write to Johns- ance and insulating efficiency. 
Manville, 22 East 40th Street, New York, N. Y. 


INDUSTRIAL 


FOR EVERY TEMPERATURE...FOR EVERY SERVICE.. 


Magnesia... JM-20 Brick . . . Sil-O-Cel C-22 Brick .. . Sil-O-Cel. Natural Brick .. 
J-M No. 500 Cement... Sil-O-Cel C-3 Concrete ... Marinite 
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New Titles, Editions and Authors 


mate 120,000, but also added an en- 


GASES AND HISTORY 


CHEMICAL WARFARE. By Curt 
Wachtel. Published by Chemical 
Publishing Co., Brooklyn, N. Y. 312 
pages. Price $4. 

From a historical standpoint, Dr. 

Wachtel’s book is an important con- 

tribution to the literature of gas war- 

fare. He organized the pharmacologi- 
cal section of Kaiser Wilhelm Institute 
and was actively associated with Fritz 

Haber during the first World War. His 

reminiscences and stories of this great 

engineer, his associates and their re- 
search, studies and experiences make 
fascinating reading. These are inter- 
spersed throughout the text. Particu- 
larly illuminating are the discussions 
of economic factors which weighed for 
or against the use by Germany of 


tirely inadequate Epilogue which cov- 
ers the remaining eighteen years and 
brings the book up to date. 

As an historical treatise, this work 
indicates tireless and meticulous re- 
search. Because of the tremendous 
scope of the material involved, one 
might easily become lost in a welter 
of facts and names. Instead, however, 
by virtue of the structural plan of 
the book, even the most exoteric can 
follow the pattern with ease. 

The early chapters deal largely with 
the creativity of the four pioneers who 
made electricity at once a science and 
an industry. These men were Thomas 
Edison, the inventor of the incandes- 
cent light, Elihu Thomson, Charles F. 
Brush, and James J. Wood, each of 


tions as defined by patent claims, the 
nature of a patent, how patents are 
classified, preparation and prosecution 
of applications, plant patents, and deal- 
ings in patents. 

As a source of information on the 
vast subject of chemical patents the- 


; : whom fashioned an electric dynamo book leaves something to be desired. 

various toxic gases. and an are light of his own. Parts Abbreviation of some of the material 

There are 12 chapters in the book II. III. and IV cover the introduc- on plant patents would have permitted 


which discuss aspects of gas warfare 
including The Idea of Chemical War- 
fare, How to Develop a New Gas, 
Evaluation of Gases, Toxicity Figures 
and Standards, and Treatment and 
Protection. Separate chapters are also 
devoted to arsenic and sulphur com- 
pounds, irritant poisons, the cyanogen 
group and explosive gases. 

In several places unfortunate typo- 
graphical errors are in evidence. In 


tion of commercial lighting throughout 
the United States and the entry of 
electricity into the field of transporta- 
tion. The remaining chapters are con- 
cerned largely with the formation and 
expansion of the General Electric Co. 
and the men who comprised it from its 
inception to the present. 

Technically, this volume offers a 
storehouse of information, some of 
which may be unintelligible to the lay- 


space for some attention to chemical 
patents — a subject which as was 
pointed out in these columns three 
months ago, ‘provides more than half 
of all patent litigation. 


ANOTHER FOR THE RECORD 


WERKSTOFFE, MIRACLES OF GER- 
MAN CHEMISTRY. By Pr. Karl 
Dorn with preface by Dr. Matthias 


selves atively im- Schmitz. Published by German Li- 
themselves these are relatively unim man. A profusion of illustrations miti- hoary of Information, Mew York 
portant being merely — idence of haste gate this situation to some extent, and N. ¥. 30 pages. 
to make the book available to the pub- 


lic. They do, however, tend to create 
a questioning attitude on the part of 
the reader. 

Statistics given for World War mor- 
talities indicate gas is the most humane 
Weapon ever used. Nevertheless, we 
are discouraged by the statement, 
“Mustard gas is still a highly valuable 
war gas and will certainly be used in 
the field as soon as the military cir- 
cumstances are considered favorable.” 


MEN AND VOLTS. By John Win- 
throp Hammond. Published by A. B. 
Lippincott Co., New York, N. Y. 
436 pages. Price $2.50. 

Reviewed by M. H. Hamilton 

THis was intended to be merely the 

story of the origin and development 


should prove of interest to the electri- 
cal engineer. 

From a literary standpoint the book 
leaves much to be desired, although 
the manner in which the author has 
attached personal and often humorous 
anecdotes to each of the individuals 
who figure in his story is most com- 
mendable. Interesting also are the fre- 
quently — interpolated — contemporary 
newspaper accounts of early electrical 
inventions which were received by the 
public with both awe and misgiving. 

The magnitude of electricity cannot 
be over-emphasized, nor its potentiali- 
ties minimized. History may consider 
these first sixty years as the mere in- 
faney of the industry. Meanwhile, this 
book will serve as a valuable record of 


Reviewed by S. D. Kirkpatrick 
WwELY circulated within the past few 
weeks to teachers, librarians and pub- 
lic officials, this attractive little book 
is designed to impress us with Ger- 
many’s leading place in the world of 
science and industry. It is part of a 
more or less subtle series of propaganda 
publications on “The Economic Strength 
of the New Germany.” Few chemical 
readers will be fooled by its fallacious 
statements but it is irritating to find 
them being accepted by otherwise well 
informed laymen. 

After explaining that Werkstoffe are 
the working materials of industry and 
are not to be confused with inferior 
ersalz or substitutes. The preface pre- 
sents these disarming statements: 


Dime of the General Electrie Co. As the wae than “Where Germany has led, the fact is 
inst . century revolutionized the civilized 
title would suggest, however, because sal reported calmly and proved by sta- 
= of the wide ramifications of the sub- aay tistics. Where other countries have led, 
sia, ject, the material transcends the eon- PATENT FUNDAMENTALS. By Leon theiy victory is conceded. Nothing es- 
st fines of an industrial biography and ‘S. Ande. Published by Chemical sential is omitted.” “Says who?” and 
becomes in a sense “the epic of elec- Publishing Co., Brooklyn, N. ¥. 305 “Oh, yeah!” are our most charitable 
tricity” and of the men who gave it pages. Price $4. comments, 
to the world at large. ELEMENTARY in its treatment of a com- On page 5 we are told “the first 
The original manuscript, we are told plex subject, Mr. Amdur’s latest book spun-fibre (spinnfaser) made from coal 
in the Preface, was written by John offers the interested layman an oppor- and limestone” is “Pe-ce-fibre, first 
Winthrop Hammond who, after fifteen tunity of acquiring much general in- marketed early in 1939, represents a 
years of writing and research, had car- formation about patents. Anyone wish- new departure” in which “German in- 
ried his history only up to 1922. The ing a better understanding of the sub- dustry has been successful in this most 
book as it now appears was edited ject and the procedure for obtaining a important undertaking after trying for 
after Mr. Hammond’s death by Arthur patent will find this book a compre- more than 25 years to find a method 
Pound, who not only condensed the hensible guide. Among the subjects dis- by which coal and limestone could be 
original 300,000 words to an approxi- cussed are types of invention, inven- employed as basic materials.” All ref- 
NG 


CHEMICAL & METALLURGICAL 


ENGINEERING e 


MAY 1941 e 


5—19] 


Lo 


190—5 MAY 1941 e CHEMICAL 


ABBE 
Pebble & Ball 
MILLS 


More efficient, intensive grinding or 
processing wet or dry materals in 
any capacity to 10000 Ibs. or 1750 


gallons. Also special larger mills and tube mills. 

Abbé Mills are all welded construction. Ball Mill cylinder of alloy steel or 
stainless steel. Investigate the exclusive Abbé baffle bar, bearing, mounting 
and drive features. Write for Catalog No. 49. 


ABBE-LENART MIXERS 


Get mixing, dispersion, blending and processing time sav- 
ings from 25 to 60%; also power savings; more uniform 
product. Capacities from 4% to 330 gallons and up; made in 
stationary or “change-can” types for light or heavy mate- 
rials; for operation under heat or cold, vacuum or pressure; 
built of any metal and with any type of drive. Write for 
Bulletin No. 48, 


ABBE ENGINEERING CO. 


ACID AND 
CORROSION RESISTANT LININGS 
FOR TANKS, CHESTS AND VESSELS 


@ Practically every type of acid, alkali or corrosion resisting 
lining—for use in process plants wherever acids, alkalies, or 
corrosive liquids, gases or vapors are encountered—is designed, 
installed and serviced by Stebbins. 

@ The installation is made by expert workmen, using only care- 
fully selected materials, under a lump sum contract—backed by 
an unqualified guarantee of satisfaction. 


@ Next time you have a new lining or a repair 
job call upon Stebbins. 


STEBBINS ENGINEERING & MANUFACTURING CO. 


357 EASTERN BOULEVARD WATERTOWN, N. Y. 
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erences to Nylon and Vinyon are 
omitted, representing, presumably, 
“nothing essential” in this connection. 
On pages 8 and 9 we read “the oldest 
Werkstoffe based on the synthetic 
resins, Bakelite, originated in a German 
factory. Bakelite is a purely German 
material produced from byproducts of 
the distillation of hard coal and wood, 
phenol and formaldehyde.” If that is 
true this little book is purely German 
material produced from the byproducts 
of the imagination of synthetic propa- 
gandists and should be preserved in 
phenol and formaldehyde in Dr. Baeke- 
land’s museum of chemical curios. 


HOW TO TEACH A JOB. By R. D. 
Bundy. Published by National Fore- 
men’s Institute, Inc., Deep River, 
Conn. 63 pages. Price $1. 

NATIONAL defense is making demands 
on many shops for tremendously in- 
creased production. Selective service 
is removing workers and apprentices 
from these selfsame shops. The prob- 
lem of employee training for semi- 
skilled jobs is therefore doubly acute. 
In the past, the duty of breaking in 
a new man usually fell to a foreman 
whose success at teaching often left 
something to be desired. New recruits, 
however, can be turning out work that 
will pass inspection after a minimum 
of instruction—if the instruction is 
properly handled. 

Four steps in teaching a job are 
given by Mr. Bundy. They are: 1. 
Getting an idea across; 2. Presenta- 
tion; 3. Application—the student actu- 
ally begins to produce; 4. Testing or 
inspection. To help with presentation, 
the last two chapters of this little book 
are devoted to lesson planning analysis. 

No reference is made to instruction 
for the jobs in a chemical plant, but 
the ideas presented may readily be 
translated from shop to plant pedagogy. 


MANUAL OF A.S.T.M. STANDARDS 
ON REFRACTORY MATERIALS. 
Published by American Society for 
Testing Materials, Philadelphia, Pa. 
174 pages. Price $1.50 (board 
cover). $1.75 (cloth). 

PRESENTING in their latest approved 

form all of the A.S.T.M. Specifications, 

Tests and Definitions covering refrac- 

tory materials, this edition supersedes 

the one published four years ago. 
There are five specifications provid- 
ing quality requirements for refrac- 
tories for various services: boiler 
service, incinerators, malleable iron 
furnaces, and also covering ground fire 
clay and there are two classifications 
covering fire clay refractories and in- 
sulating brick and insulating firebrick. 

The 15 standardized testing proced- 

ures, comprising a major portion of 

the publication, cover such matters 48 

pyrometrie cone equivalent, permanent 

linear change, load tests, cold crushing 
strength, warpage, porosity and meth- 

ods of chemical analysis. Also given !8 

a recommended procedure for caleulat- 

ing losses through furnace walls and 

standardized terms covering refrac 
tories and symbols for heat trans 
mission. 
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GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C. Send cash or money 


order ; stamps and personal checks not accepted. 


When no price is indicated, 


pamphlet is free and should be ordered from bureau responsible for its issue, 


Explosives or Other Dangerous Arti- 
cles on Board Vessels. Regulations pre- 
scribed by the Secretary of Commerce. 
Bureau of Marine Inspection and Navi- 
gation, unnumbered document; $1.00. 

Characteristics of Fuel Pitches and 
their Explosibility in Pulverized Form, 
by Irving Hartmann and others. U. 8S. 
Bureau of Mines, Technical Paper 617; 
10 cents. 


Thermodynamic Properties ef Gyp- 
sum and its Dehydration Products, by 
K. K. Kelley and others. Bureau of 
Mines, Technical Paper 625; 10 cents. 

Hydrogenation and Liquefaction of 
Coal. Part I.—Review of literature, 
description of experimental plant, and 
liquid-phase assays of some _ typical 
bituminous subbituminous, and lignitic 
coals, by H. H. Storch and others. U. S. 
Bureau of Mines, Technical Paper 622; 
20 cents. 

Production of Explosives in the United 
States During the Calendar Year 1939, 
by W. W. Adams and others. U. s 
Bureau 0. Mines, Technical Paper 627; 
5 cents. 


Reconnaissance of Gold-Mining Dis- 
tricts in the Black Hills, S. Dakota, by 
Paul T. Allsman. U. S. Bureau of 
Mines, Bulletin 427; 20 cents. 


Increasing the Concentration of Sul- 
fur Dioxide in the Effluent Gases from 
Dwight-Lloyd Sintering Machines Treat- 
ing Lead Products, by Virgil Miller and 
others. U. 8S. Bureau of Mines, Techni- 
cal Paper 624; 10 cents. 

Survey of Fuel Consumption at Re- 
fineries in 1939, by G. R. Hopkins. U. 
S. Bureau of Mines, Report of Investi- 
gations 3554; mimeographed. 

Measuring Particle-Size Distribution 
and Colloid Content of Oil-Well Drill- 
ing Fluids, by George L. Gates. U. S. 
Bureau of Mines, Report of Investiga- 
tions 3549; mimeographed. 

Iceland Spar and Optical Fluorite, by 
H. Herbert Hughes. U. S. Bureau of 
Mines, Information Circular 6468R; 
mimeographed. 


Froth Flotation and Agglomerate 
Tabling of Micas, by James E. Norman 
and R. G. O'Meara. U. S. Bureau of 
Mines. Report of Investigations 3558; 
mimeographed. 

Alunite Resources of the United 
States, by J. R. Thoenen. U. S. Bureau 
of Mines, Report of Investigations 3561; 
mimeographed. 

Pulmonary Diseases in the Mining In- 
dustry, by R. R. Sayers. U. S. Bureau 
of Mines, Information Circular 7146; 
mimeographed 

Annual Report of the Metallurgical 
Division, Fiscal Year 1940, by 
Dean. U. S. Bureau of Mines, Report 
of Investigations 3547 ; mimeographed. 

Utilization of Manganese in the Steel 
Industry, by B. A. Rogers. U.S. Bureau 
of Mines Information Circular 7162; 
mimeographed. 


Influence of Expanding Construction 
on Shipments of Building Materials. 
U. S. Bureau of Mines, Infermation Cir- 
cular 7157; mimeographed. 

Bluing of Iron and Steel. National 
Bureau of Standards, Letter Circular 
630, February 1, 1941; mimeographed. 

Paper, Basic Sheet Sizes. National 
Bureau of Standards, Simplified Prac- 
tice Recommendation R22-40; 5 cents. 

Economic Review of Foreign Coun- 
tries, 1939 and Early 1940. Bureau of 
Foreign and Domestic Commerce, Eco- 
homic Series No. 9; 35 cents. 


Splint Coals of the Appalachian Re- 
sion: Their Occurrence, Petrography, 
and Comparison of Chemical and Physi- 
eal Properties with Associated Bright 
Coals, by G. C. Sprunk et al. U. S. 
— iu of Mines, Technical Paper 615; 

cents. 


Effect of Particle Size on the Rate of 
Oxidation of Anthracite, by G. S. Scott 
and G. W. Jones. U.S. Bureau of Mines, 
re of Investigations 3546; mimeo- 

hec 


Directory of the Bureau of Entomology 
and Plant Quarantine 1940. U. S. De- 
partment of Agriculture. Miscellaneous 
Publication No. 220, Revised; 15 cents. 


Summary of Foreign Trade of the 
United States, Calendar Year 1939, by 
Grace A. Witherow. Bureau of Foreign 
and Domestic Commerce, Trade Promo- 
tion Series No. 215; 10 cents. 

Foreign Long-Term Investments in 
the United States, 1937-39, by Paul D. 
Dickens. Bureau of Foreign and Domes- 
tic Commerce, Economic Series No. 11; 
15 cents. 


Kole of Clay and Other Minerals in 
Oil-Well Drilling Fluids, by A. George 
Stern. U.S. Bureau of Mines, Report of 
Investigations 3556; mimeographed. 

Summary of Records of Surface 
Waters of Washington, 1919-35. U. S. 
Geological Survey, Water-Supply Paper 
870; 65 cents. 


Chromite Deposits in the Seiad Quad- 
rangle, Siskiyou County, California, by 
G. A. Rynearson and C. T. Smith. U. S. 
Geological Survey, Bulletin 922-J; 30 
cents. 


Chromite Deposits in the Sourdough 
Area, Curry County, and the Briggs 
Creek Area, Josephine County, Oregon, 
by F. G. Wells, L. R. Page, and H. L. 
James. U. S. Geological Survey, Bulle- 
tin 922-P; 30 cents. 

Chromite Deposits of the Pilliken 
Area, Eldorado County, California, by 
F. G. Wells, L. R. Page, and H. L. James. 
U. S. Geological Survey, Bulletin 922-0; 
35 cents. 

jas Treatment for the Control of Blue 
Mold Disease of Tobacco, by Edward E. 
Clayton et al. U. S. Department of 
Agriculture, Leafiet No. 209; 5 cents. 

Forest Products Statistics of Central 
and Prairie States, by R. V. Reynolds 
and A. H. Pierson. U. S. Department of 
Agriculture, Statistical Bulletin No. 73; 
15 cents. 

The Corrosive Effect of Chlorine and 
Lye Solutions on Metals Used in Dairy 
Equipment, by H. S. Haller and others. 
U. S. Department of Agriculture, Tech- 
nical Bulletin No. 756; 5 cents. 

Harvesting Pyrethrum, by A. F. Siev- 
ers and others. U. S. Department of 
Agriculture, Circular No. 581; 5 cents. 


Anatomical Structure of the Cotton- 
seed Coat as Related to Problems of 
Germination, by D. M. Simpson and 
others. U. S. Department of Agricul- 
ture, Technical Bulletin No. 734; 5 
cents. 

Ramie Fiber Production, by Brittain 
B. Robinson. U. S. Department of 
Agriculture Circular No. 585; 5 cents. 


Composition of American Gum Tur- 
pentines Exclusive of the Pinenes. 
U. S. Department of Agriculture, Tech- 
nical Bulletin 749; 5 cents. 

Turpentine Still Buildings and Equip- 
ment. U.S. Department of Agriculture, 
Miscellaneous Publication 387M; 15 
cents. 


Water Levels and Artesian Pressure 
in Observation Wells in the U. 8., 1939, 
by O. E. Meinzer and others. U. S. 
Geological Survey, Water-Supply Paper 
886; $1.00. 


Quicksilver Deposits of the Mayacmas 
and Sulphur Bank Districts, California, 
by C. P. Ross. U. S. Geological Survey 
Bulletin 922-L; 45 cents. 


Tungsten Deposits in the Tungsten 
Hills, Inyo County, California, by 
Dwight M. Lemmon. U. S. Geological 
Survey, Bulletin 922-Q; 20 cents. 


Tungsten Deposits of the Benton 
Range, Mono County, California, by 
Dwight M. Lemmon. U. S. Geological 
Survey, Bulletin 922-S; 30 cents. 


Chromite Deposits of the Eastern Part 
of the Stillwater Complex, Stillwater 
County, Montana, by J. W. Peoples 
and A. L. Howland. U. S. Geological 
Survey Bulletin 922-N; 40 cents. 


The Goodnews Platinum Deposits, 
Alaska, by J. B. Mertie, Jr. U. 8S. 
Geological Survey, Bulletin 918; 50 
cents. 


Minerals Census Reports. Preliminary 
reports by commodity are now available 
for most of the items covered in the 
Census of Mineral Industries, 1940 
(operations of 1939). Data relate to 
general and management features of 
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AIR-FL OAT 
SEPARATOR 


Higher grade product, less loss than 
wet separation. 


No water supply needed. Can be lo- 
cated anywhere. Saves pump money. 


Increases capacity, 
space, power costs. 
Greater sensitivity to slight difference 


in densities. Successfully treats mate- 
rials which "wet" methods cannot concentrate. 


Larger sizes may be treated. Fine 
grinding eliminated. Slime tonnage cu! 
down. 


6) Dry finished product, handled, shipped, 


reduces _ units, 


marketed at low cost. 


7) Handles not only ores but slags, 
drosses, chemicals, beans, seeds and 
any dry material composed of mixtures of 
different weights. 


lf you want to get greater tonnage with 
higher recovery, at less cost—the AIR-FLOAT 
Separator is the answer. Effective in sizes 
from '/2"" down to 150 mesh. Costs less than 
20 cents per ton of head feed to unit in- 
cluding depreciation, power and labor. Allow 
us to submit recommendations, based on 
your requirements. Arrange to send us a 
suitable sample for laboratory test runs. 


SUTTON, STEELE & STEELE, INC. 
DALLAS, TEXAS 
SALES AGENTS 


SEPARATIONS ENGRG. CORP. 


42nd STREET 
NEW YORK, N.Y. 
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Right at your own drawing board you can 
specify stainless steel plus X. What's X? It's 
the special, intimate experience of the fabri- 
cator in working with stainless steel—expe- 
rience that builds into your processing equip- 
ment all the advantages that stainless steel 
makes possible. 

What grades of stainless steel work best 
with your mix? What type of welding. what 
construction methods, what finish will give 
you maximum corrosion resistance at the 
least cost? We can help you {ind the answers. 


Certain sure and important bene- 
fits are yours when you specify stainless 
steel. Get all these benefits at minimum price. Use 
—at no extra cost—the years of fabricating experi- 
ence we have with stainless steel. Our staff of 
chemical, electrical, civil and mechanical engi- 
neers works from your specifications or from o 
statement of your objectives. A 
ONSULT US 


§S.BLICKMAN inc. 
Manufacturers of Stainless Steel Processing Equipment’ 
605 GREGORY AVENUE, WEEHAWKEN. N. J 


AGITATORS + CONDENSERS ~ CYLINDERS KETILES EVAPORMATORS TANKS VATS PANS KETILES 


LEAST 


INVESTMENT 
for the 


MOST 


PRODUCTION 


You need fewer HIGH SPEED CENTRIFUGALS 


to meet increased demands on your production 


If you're thinking in terms of Use them. They're protection 
ordinary centrifugals — STOP! against eventual over-expansion 
FLETCHER's exceptionally high —and you hold your present 


basket speeds increase the ratio profit margin to its highest. 
between centrifugal and output (Yes—their high speeds are safe, 
way in excess of ordinary equip- too! New Fletcher safety fea- 
ment. Fletcher eee do tures assure that.) 

more work—you nee ewer 

centrifugals aon the gap be- FLETCHER WORKS 
tween present facilities and in- Glenwood Ave. and Second St. 
creased demand! Philadelphia, Pennsylvania 
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the industry rather than to technical 
detail. These are available on request 
for individual commodities at the Bureau 
of the Census. 

Power Equipment Report. Census of 
Manufactures, 1939, preliminary report 
on prime movers in manufacturing 
plants. Bureau of the Census; mimeo- 
graphed. 

Miscellaneous Crude Drugs, Analysis 
of Imports through New York in 1939. 
U. S. Tariff Commission, unnumbered 
mimeographed document, April, 1941. 

Patents and Free Enterprise, by 
Walton Hamilton. Temporary Nationa! 
Economic Committee, Monograph No. 
31; 25 cents. 

Economic Reports. Several of the 
Temporary National Economic Com- 
mittee Monographs give broad statis- 
tical interpretation of the present status 
or trends of important industries. 
Among these are the following: Mono- 
graph No. 21, Competition and Mono- 
coy in American Industry, by Clair 

Jilcox and others, 40 cents; Monograph 
No. 27, The Structure of Industry, by 
Walter F. Crowder and Don Humphreys, 
$1.00. 

Classification, Processing, and Inspec- 
tion of Leather and Leather Equipment. 
War Department, Technical Manual! 
10-226; 10 cents. 

Military Chemistry and Chemical 
Agents. War Department, Technical 
Manual 3-215; 25 cents. 


RECENT BOOKS 
and 
PAMPHLETS 


Handbook of Welded Steel Tubing. 
Published by Formed Steel Tube Insti- 
tute, Cleveland, Ohio. 86 pages. Price 
$1. <A spiral-bound, pocket-sized hand- 
book, giving advantages and manufac- 
turing methods of welded steel tubing. 
Includes numerous tables of dimensions 
and properties as well as specifications, 
recommendations and definitions. 


A Survey of the Science of Heat Trans- 
mission. By Dr. Max Jakob. Published 
by Purdue University, Lafayette, Ind. 
55 pages. Price 25 cents. Presents three 
lectures which were given by Dr. Jakob 
at Purdue. The topics were: Funda- 
mental Laws of Heat Transmission, De- 
cisive Properties of Matter, Typical 
Methods (of solving equations in order 
to make them suitable for practical use). 


The Chemical Age Yearbook, 1941. 
Published by Benn Bros., Ltd., 154 Fleet 
St., London, E. C. 4. 116 pages. In its 
nineteenth year the yearbook is some- 
what thinner than usual because of the 
omission of tables of chemical constants, 
logarithms, etc. Manufacturers of equip- 
ment and chemicals are, as usual, well 
represented. Lists of organizations, 
standards and “Who's Who” have been 
retained. A section on “Control Orders” 
is also included. 


China Tung Oil and its Future. By 
c. C. Chang. Leaflet No. 8, published 
by the China Vegetable Cil Corp., Hong 
Kong, China. 129 pages. Copies avail- 
able from Wilbur-Ellis Co., New York. 
Price 50 cents. An exposition on the 
economic importance of tung oil for 
china, primarily directed to the price 
aspect. Discusses the China tung oil 
industry; trade returns of exports; in- 
herent weaknesses of Chinese produc- 
tion and _ distribution; threat from 
foreign plantations; interchangeability 
and drying oils; compatability and syn- 
thetic drying oils; and the price factor. 

Eighth Annual Report of the Engi- 
neers’ Council for Professional Develop- 
ment. Published by E. C. P. D., New 
York, N. Y. 55 pages. Contains a num- 
ber of committee reports in addition to 
lists of participating bodies, officers, 
committee personnel, ete. The report 
on engineering schools includes a list of 
accredited undergraduate curricula in 
the United States. 

Priorities and Defense. Available 
from Division of Information, Office of 
Emergency Management, Washington, 
D. C. A handbook on the operation of 
the priorities system. Includes a gen- 
eral statement on the theory and ad- 
ministration of the priorities system, 4 
question and answer section, a cop) of 
the Priorities Critical List, the official 
instructions on priorities to Supply Arms 
and Services of the Army and Bureaus 
and Offices of the Navy Department, ana 
reproductions of preference rating forms. 
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MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 


out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


Alloys. The Enthone Co., 442 Elm 
St., New Haven, Conn.—Folder on this 
company’s “Ebonol Z” process’ for 
blackening zinc and its alloys by im- 
mersion, with brief description of 
equipment, solution, blackening  tech- 
nique, limitations and uses. 


Blowers. Allis-Chalmers Mfg. Co., 
Milwaukee, Wis.—Bulletin B6104—32- 
page booklet on this company’s multi- 
stage blowers of the turbo type, de- 
scribing and illustrating installations, 
methods of operation, design, and con- 
struction features of blowers for use in 
blast furnaces, converters, sewage dis- 
posal plants, etc. 


Chemicals. American Cyanamid & 
Chemical Corp., 30 Rockefeller Plaza, 
New York—Leaflet 581—24-page booklet 
on this company’s sodium tetraphos- 
phate or “Quadrafos”, giving formula 
and properties, solubility and pH data, 
industrial applications in textile and 
other industries, packages and methods 
of laboratory testing. Certain proper- 
ties are illustrated by charts. Also 
Leaflet 501 revised, listing this com- 
pany’s chemical and allied products 
alphabetically and by industrial uses, 
with detailed information on uses of 
certain chemicals. 


Chemicals. Eastman Kodak Co., 
Chemical Sales’ Division, Rochester, 
N. Y.—List No. 32—1941 catalog, con- 
sisting of 140 pages, listing prices of 
this company’s organic chemicals, to- 
gether with new items listed for the 
first time. Catalog contains more than 
3,400 different chemicals of research, 
reagent, and other grades. 


Chemicals. The Mathieson Alkali 
Works, Inc., 60 E. 42nd St., New York 
—16-page booklet covering in detail this 
company’s anhydrous ammonia, includ- 
ing chemical and physical properties, 
pressure and temperature relation 
curves, density and solubility tables, 
containers, handling, piping and valves, 
and physiological and first-aid meas- 
ures. 


Clays. Ferro Enamel Corp., Cleve- 
land, Ohio—A brochure announcing this 
company’s controlled consistency clay 
used in processing porcelain enameled 
metal products. Development and ad- 
vantages are very briefly described. 


Construction. The Atlas lLumnite 
Cement Co., 135 E. 42nd St., New York 
—18-page reprint on structural design 
of factory concrete, with valuable in- 
formation in the form of charts and 
sketches, describing methods of build- 
ing industrial furnace and kilns with 
reinforced concrete. 


Construction. Macwhyte Co., Kenosha, 
i Sight-page pamphlet describing 
and illustrating in detail safe sling prac- 
tice in attaching loads to cranes, lift- 
ing beams, and similar devices. 


Control. Automatic Switch Co., 41 E. 
llth St., New York—76-page catalog in 
notebook form on this company’s sole- 
noid-operated valves and other auto- 
matic controlling devices for air, gas, 
Steam and liquids. This catalog, which 
is the 1941 edition, gives valuable and 
detailed information on general specifi- 
cations, controls and connections, instal- 
lation and maintenance, list prices and 
specifications. 


Contrels. The Foxboro Co., Foxboro, 
Mass.—Bulletin 241—8-page bulletin on 
this company’s time and sequence sys- 
tems for automatic process operation 
with explanation of typical installations, 
accompanied by photographs and draw- 
ings, and a brief discussion of advan- 
tages. 


Control. Industrial Instruments, Inc., 
156 Culver Ave., Jersey Citv, N. J.— 
‘wo-page sheet describing brie fly prin- 
ciples and uses of this company’s Solu- 
controller for automatic solution 
contro 


Control. Moore Products Co., 3629 N. 
Lawrence St., Philadelphia, Pa.—One- 
page sheet for notebook filing on this 
company’s new valve positioner for 
diaphragm-operated valves, which de- 
scribes briefly principles and construc- 
tion. 


Controls. Reeves Pulley Co., Colum- 
bus, Ind.—6-page folder on hydraulic 
automatic control to be used in connec- 
tion with company’s variable speed 
transmission. Illustrated by  photo- 
graphs and drawings. 


Controls. Westinghouse Electric & 
Mfg. Sa. Editorial Service, East Pitts- 
burgh, Pa. — Catalog 30-000 — 64-pages, 
1941 revision of catalog on selection of 
electrical equipment for motor, lighting 
or feeder circuits, including subjects 
such as safety switches, multi-breakers, 
panel boards, motor controls and motors, 
with price changes and application data. 


Electrical Equipment. Electric Ma- 
chinery Mfg. Co., Minneapolis, Minn.— 
12-page pamphlet on this company’s 
magnetic variable-speed drives, present- 
ing principles, characteristics, advan- 
tages, and constructional forms in 
graph, table, drawing and text forms. 


Electrical Equipment. Ideal Commu- 
tator Dresser Co., Sycamore, Ill.—Form 
EW1140—Folder describing very briefly 
this company’s electric arc welder, with 
specifications and advantages. 


Enamels. The Porcelain Enamel & 
Mfg. Co., Baltimore, Md.—4-page folder 
briefly listing types and uses of this 
company’s porcelain enamels. 


Engines. Fairbanks, Morse & Co., 600 
S. Michigan Ave., Chicago, Ill.——12-page 
booklet illustrating by drawings and 
photographs features of this company’s 
diesel engines, with particular reference 
to modernizing by change-over parts. 


Equipment. American Machine & 
Metals, Inc., De Bothezat Ventilating 
Equipment Division, East Moline, lll.— 
3ulletin No. 641—eight pages on this 
company’s air-jet cooler for reducing 
fatigue of workmen in foundries, forge 
shops, steel mills, etc. Includes de- 
tailed information oon _ performance, 
dimensions and engineering drawings. 


Equipment. Heat Transfer Products, 
Inc., 90 West St., New York—Folder 
describing very briefly this company’s 
self-scaling evaporators, with detailed 
drawings showing design and practical 
construction. Also Bulletin No. 101A. 
describing the company’s shell and tube 
heat exchangers, with brief descriptions 
and list of applications. 


Equipment. Hevi-Duty Electric Co., 
Milwaukee, Wis.—Bulletin HD341—S- 
page bulletin dealing with this com- 
pany’s multi-range convection furnaces, 
with photographs showing installations, 
general discussion of construction and 
parts, and a chart of specifications. 


Equipment. Hirsch Machinery Co., 
429-435 Frelinghuysen Ave., Newark, 
N. J.—Folder listing this company’s 
used chemical and industrial machinery, 
such as kettles, air compressors, blow- 
ers and fans, boilers and engines, dry- 
ing equipment, fiiters, agitators, pumps, 
etc. 


Equipment. Homestead Valve Mfg. 
Co., Coraopolis, Pa.—Bulletin 17A8—2- 
page folder describing very briefly this 
company’s high pressure steam cleaners 
for motors, machinery, floors, etc. 


Equipment. Lamson Corp., Syracuse, 
N. Y.—Form No. 740—8 pages of il- 
lustrated and descriptive material on 
this company’s conveyors for breweries 
and other industrial purposes. 


Equipment. Link-Belt Co., 307 N. 
Michigan Ave., Chicago, I1l.—Bulletin 
No. 1882—8-page pamphlet covering this 
company’s line of welded steel base 
plates for adjusting pillow-blocks and 
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A Production Chart on Every 


lates 


TE every plant executive could SEE 
how Heat-Fag cuts workers’ effi- 
ciency and makes —— sag — 
something would done about it 
. « QUICK! 


Doctors know that the human body 
requires a constant balance of salt. 


Sweating robs the body of salt. If this loss 
continues without replacement, it may even- 
tually cause heat sickness and severe cramps. 
In a lesser degree it causes fatigue, lowered 
efficiency and a vague feeling of discomfort. 


Thus, HEAT-FAG threatens EVERY worker 
who sweats. The remedy is obvious . . . 
replace the salt lost by sweating. The ea: 
inexpensive way to do this is to provi e 
Morton’s salt tablets in sanitary dispensers 
at all drinking fountains, so workers can 
help themselves. 


MORTON’ 


SALT TABLETS 


Place Morton Dispensers At 
All Drinking Fountains 
Morton’s modern dispensers deliver salt tab- 
lets, one at a time, quickly, cleanly, and 
without crushing or waste. Sanitary, easily 

filled — durable and dependable. 
Morton’s salt tablets contain 
the most highly refined salt, 
ressed into convenient tablet 
orm, easy to take with a drink 
of water. They dissolve in less 
than 40 sec. after swallowing. 
Order direct from this ad, or 
from your distributor. 


$00 Tablet size == 


1000 Tablet size - - - - - $400 


TABLETS —Case of 9000 
Salt Tablets - - - - $260 


10 grain 
=| Combination Salt-Dextrose 
Tablets, per case -$3 


FREE . . . write on your firm 
letterhead for a pocket size sam- 
ple tube of MORTON'S SALT 
TABLETS, and new folder, “Heat- 
Fag and Salt Tablets.” 


"MORTON SALT COMPANY 
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“get in touch 


Yes, some technical angles on that new 
process had everybody on edge. So, the 
boss used his wits and called for special- 
ized experience. Multi-Metal will bring 
you, too, 30 years’ specialized experi- 
ence in filtering and screening prob- 
lems—especially those seemingly un- 
solvable problems! With exceptional 
coordination of right design and com- 
plete plant facilities, we fabricate wire 
cloth and metal assemblies with un- 
rivalled skill. Always alert to changing 
conditions and new developments, 
» Multi-Metal will meet your most ad- 


Strainers of Every Size, Type, Mesh vanced requirements with applications 
an eta 


proved definitely right. In our stock you 
will find a larger selection of weaves, 
metals, alloys than anywhere else. For 
quick and intelligent response to your 
needs, sjmple or complex,—Get In 
Touch With Multi-Metal”! 


Below: Wire Cloths Stocked in 
Widths up to 14’ 


25° Diameter “Singledisc’—One Homogeneous 
abric 


ey , common flat boxes for shaft alignment, 
| accompanied by price lists and engi- 


neering data. 


Equipment. Newark Wire Cloth Cu., 
351 Verona Ave., Newark, N. J.—Small 
folder on this company's testing sieves 
and testing sieve shaker, with brief de- 


scriptions and chart of specifications and 


prices for testing sieves. 


Equipment. The Manhattan Rubber 
Mfg. Div., Raybestos-Manhattan, Inc., 
Passaic, N. J.—4th edition of the Condor 
V-belt engineering data book, covering 
standard drive, sheave factors and other 
data for designing drives, belt com- 
parison tables, illustrations, and other 
general information of interest to ma- 
chine designers, engineers, jobbers and 
instructors. 


Equipment. Link-Belt Co., 307 N. 
Michigan Ave., Chicago, Ill.—Folder 
A640—2-page folder briefly describing 
and illustrating this company’s rubber- 
tread return idlers for belt conveyors, 
including dimensions and price list. 


Equipment. Roots-Connersville Blower 
Corp., Connersville, Ind.—Bulletin G70 
—8-page folder on this company’s blow- 
ers, exhausters and boosters, liquid and 
vacuum pumps, gas generators, and dis- 
placement meters, each of which is 
illustrated by photograph and described. 


Equipment. T. Shriver & Co., 808- 
864 Hamilton St., Harrison, N. J.—Bulle- 
tin No. 113—4-page pamphlet on Shriver 
filter presses for vegetable, animal and 
fish oils, with brief discussion of uses, 
construction features, and filtering ca- 
pacity. 


Filters. Eimco Corporation, Salt 
Lake City, Utah—Bulletin 404—48 pages 
of information on this company’s con- 
tinuous vacuum filters for metallurgical, 
chemical processing, food products, 
paper, pulp, sewage disposal and other 
uses giving detailed information on 
principles of operation, sizes and dimen- 
sions, accessory equipment, drawings of 
elevation arrangement, and_ industrial 
applications in a large number of differ- 
ent industries. 


Flotation. Denver Equipment Co., 
1400 17th St., Denver, Colo.—Bulletin 
F11B—18-page catalog describing equip- 
ment and installations for flotation of 
various materials, including detailed en- 
gineering information on _ capacities, 
flowsheets and construction of cells. 


Heat Lamps. Birdseye Division, Wa- 
bash Appliance Corp., 335 Carroll St., 
Brooklyn, N. Y.—Bulletin 121B—4-page 
pamphlet on this company’s infra-red 
heat lamps, which describes briefly 
operating advantages of the lamp, gen- 
eral principles, with photographs illus- 
trating uses in industry for baking, dry- 
ing, and dehydrating. 


Instruments. Adam Hilger, Ltd., 98 
St. Pancras Way, Camden Road, Lon- 
don, N. W. 1—Publication No. S&S. ‘ 
294—-4-page pamphlet on this company's 
non-recording x-ray microphotometer, 
describing construction, accessories and 
prices. Also Publication No. S. B. 295, 
with 4 pages on the Spekker photo- 
| electric fluorimeter, with brief descrip- 
| tion of application and advantages, in- 
cluding prices. 


Instruments. Toledo Scale Co., To- 
ledo, Ohio—Folder illustrating and de- 
scribing briefiy this company’s dial indi- 


wikt CLOTH 
FILTER CLOTH 
ALL MESHES 
ALL METALS 


~ WIRE CLOTH COMPANY 


INCORPORATED 
1360 GARRISON AVE., BRONX BORO, N. Y. 
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eator and beam indicator motor truck 


| scales, Photographs illustrate typical 
| installations, 

| 

Instruments. Westinghouse Electric 


& Mfg. Co., Editorial Service, East Pitts- 
burgh, Pa.—Catalog Section 43-414—12- 
page bulletin on this company’s im- 
proved ammeters and voltmeters for 
general use. Also includes’ switch- 
board, portable, wall and socket type, 
including information on _ application, 
operation construction details, list 
prices and mounting details. 


Laboratory Equipment. Alberene Stone 
Corp. of Va., 419 Fourth Ave., New 
York—12-page booklet, describing this 
company’s laboratory material for table 
tops, sinks, wall-tables, drainboards and 
fume hoods, with photographs of typ!- 
eal installations, detailed drawings of 

| construction, and general specifications 


Lubrication. Trabon Engineering 
| Corp., 1814 E. 40th St., Cleveland, Ohio 
| —-4-page bulletin on this company’s sin- 
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gle pipe non-reversing centralized lubri- 
cation distributor, illustrating and de- 
scribing briefly principles and applica- 
tions. 


Metallurgy. Metallizing Engineering 
Co., Ine., 21-07 41st Ave., Long Island 
City, N. Y.—Bulletin No. 42—16 pages 
on this company’s “Metco” metallizing 
equipment and metallizing process for 
protecting metals against corrosion, 
chemical attack, and wear. Also _ in- 
cludes information on various types of 
metal spraying guns. 


Mining. Independent Pneumatic Tool 
Co., 600 W. Jackson Blvd., Chicago, Ili. 
—Catalog: No. 42—Catalog describing 
this company’s line of mining and con- 
tractors’ air-powered tools, giving de- 
scriptions and _ specifications of rock 
drills, paving breakers, clay and trench 
diggers, sump pumps, etc. Specific ap- 
plications are illustrated, and each tool 
has detailed specifications and descrip- 
tion data. 


Packaging. Stokes & Smith Co., 4943 
Summerdale Ave., Philadelphia, Pa.— 
Form 4943—Folder illustrating and de- 
scribing briefly this company’s packaging 
machinery and its application in the 
food and allied industries. 


Pumps. DeLaval Steam Turbine Co., 
Trenton, N. J.—4-page reprint on opera- 
tion of centrifugal boiler-feed pumps 
with engineering data in graph, drawing, 
and text form. 


Pumps. Fairbanks, Morse & Co., 6060 
S. Michigan Ave., Chicago, I1l.—Bulle- 
tin 5410 FF—14-page booklet describing 
this company’s new submerged stspended 
sump and bilge pumps, with illustra- 
tions of typical installations, details of 
construction, principal dimensions, and 
extensive pump selection tables. 


Pumps. Lawrence Machine & Pump 
Corp., 371 Market St., Lawrence, Mass. 
—Bulletin 207-2—4-page pamphlet de- 
scribing this company’s. slurry and 
sludge pumps, with photographs illus- 
trating the different types, cross-section 
drawings, specifications of various parts, 
and data on sizes and capacities. 


Synthetic Rubber. The Hydrocarbon 
Chemical & Rubber Co., 335 S. Main St., 
Akron, Ohio—8-page bulletin written in 
non-technical language describes and 
illustrates the properties, handling, and 
physical characteristics of this com- 
pany’s “Hycar” type of synthetic rubber. 


Valves. Hancock Valve Div., Man- 
ning, Maxwell & Moore, Inc., Bridgeport, 
Conn.—Bulletin 4-4500-D—8 illustrated 
pages with charts describing the ‘500 
Brinell” bronze valves of this com- 
pany, including price lists, weight and 
dimensions, working pressure ratings, 
and other data. 


Valves. Reading-Pratt & Cady Div., 
American Chain & Cable Co., 929 Con- 
necticut Ave., Bridgeport, Conn.—Cata- 
log No. 332—catalog giving specifications 
and applications of cast steel valves 
and fittings, with illustrations of cross 
sections and individual parts, typical 
chemical and physical properties of the 
metals, design features of the various 
types, with dimensional drawings and 
specifications and engineering data on 
selection and installation. 


Valves. Henry Vogt Machine Co., 
10th and Ormsby Sts., Louisville, Ky.— 
Catalog P8—Catalog on this company’s 


drop forged steel valves, fittings, and 
flanges. 
Valves. Homestead Valve Mfg. Co., 


Inc., Coraopolis, Pa.—a 4-page folder on 
this company’s valves, with illustrations 
of installations, brief descriptions of 
uses on ships and in defense industries. 


Water Treatment. F. J. Stokes Ma- 
chine Co., Tabor Road, Olney P. C., 
Philadelphia, Pa. — Catalog 417—24 
Pages on this company’s water stills of 
both laboratory and industrial types. 
With photographs of actual installations 
and detail information on operating prin- 
ciples, advantages, design and construc- 
tion, and specification and shipping data. 


Welding. The Esterline-Angus Co., 
Inc., Indianapolis, Ind.—Bulletin No. 
341—4 pages on arc welding, with em- 


phasis on cost reduction and control by 
use of this company’s graphic time re- 
corders. Gives discussion of advan- 
tages, details of system, and _ results 
obtained. 
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If it's EFFICIENCY you want, 
specify 


TRAYLOR 


Kilns, Coolers, Dryers 


% The owners of this kiln and cooler, a great western chemical 
| company, know the total efficiency of Traylor equipment of 
| this type. And so do scores of “the greatest” in this field and 
in the process industries. 


* Built in any sizes required, of riveted or full-welded con- 
struction, as desired, and embracing every improvement and 
device to meet ever-increasing demands for greater money- 
making power, Traylor Rotary Kilns, Coolers and Dryers are 
easily maintaining their leadership of many years. 


% Write us today, making an appointment to “talk it over.” 


TRAYLOR 


ENGINEERING & MANUFACTURING CO. 
MAIN OFFICE AND WORKS — ALLENTOWN, PENNA., U. S. A. 


NEW YORK CITY CHICAGO SALT LAKE CITY 
3916 Empire State Bldg. 2051 One La Salle St. Bldg. 101 West Second South St. 
B. C. EQUIPMENT CO., LTD. LOS ANGELES SEATTLE 

| 551 Howe St., Vancouver, B. C. 919 Chester Williams Bldg. 6311-22d. Ave. N. E. 
MANILA MACH. & SUPPLY CO., INC. MAQUINARIA INTERNACIONAL, S. R. L. 
Manila and Baguio, P. IL. Av. Francisco I. Madero No. 17, Desp. 214, Mexico, D. F. 

Export Department—i04 Pearl St., New York City. Foreign Sales Agencies: London, Lima, Sao Paulo, Rio de Janeiro, 
| Buenos Aires, Santiago, Valparaiso, Antofagasta, Oruro, San Juan, P. R. 
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pr individual needs 


Every Blender, Spray Blender or Blender alloys—solid or clad, welded or cast—to 
and Mixer that Readco builds is designed suit your exact requirements. For complete 
with the customer’s requirements and ideas information, write, wire or call. 


foremost in mind. They’re built of the finest 


READCO SPRAY BLENDERS . 


; For thoroughly incorporating liquids or 
higher operating performance and lower emulsions into granulations and powders, 
; ; Readco builds into the cover a unique 
maintenance . . . proven in scores of the spray atomizing attachment which insures: 
positive disbursement of liquid, injected | 
at exact predetermined quantities and rate 
of flow, leaving finished batch free of 
lumps or excessively moistened particles.” 


material by skilled mechanics to insure you 


country’s largest plants. 
Readco chemical equipment is built of com- 


mon metal, stainless or corrosive resistant 


READ MACHINERY CO, ING. VENTA 
Fe Material Handling Equipment + Pilot Plant Mixers - Bottom Discharge or Tilting 
Baw! Mixers Blenders Sifters - Shredders Acetylators Vertical Mixers Pharmaceutical Equipment 
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MM”: of the important consuming 
industries are maintaining a 
steady rate of manufacturing operations 
and deliveries of chemicals and other 
raw materials reflect this condition. 
On April 24, the new powder plant at 
Charlestown, Ind, started operations on 
two of its six powder lines. Two more 
lines will be in production very soon 
and the last two probably by late sum- 
mer. Hence the normal consuming 
lines are being increased by the com- 
pletion of defense plants and additional 
outlets for chemicals are being opened 


Chem. & Met.’s Weighted Index 
For Chemical Consumption 


February 

revised March 
Pulp and paper..... 20.25 22.10 
Petroleum refining... 13.21 14.37 
Paint and varnish... 10.94 13.05 
Iron and steel....... 12.05 13.30 
11.63 12.20 
Coal products........ 8.71 9.63 
eee 4.58 4.74 
4.91 5.21 
3.51 3.86 
3.32 3.58 

146.81 158.54 


up. The number of chemical items 
which are classified as scarce is grow- 
ing and it is evident total consumption 
—including home requirements and ex- 
port demands—would be larger if sup- 
plies were more plentiful. Another 
factor which is receiving some consid- 
eration is the possible scarcity which 
may develop later on in the number of 
freight cars which will be available for 
moving goods. The lack of sufficient 
vessels for our import and export trade 
has been given prominence but there 
also appears to be some complications 
in our coastwise shipments. For in- 
stance, there are reports that ships 
have not been available for moving 
phosphate rock to acidulating plants. 
The defense program counts on the fer- 
tilizer industry to utilize the spent acid 
from explosives manufacture and in- 
ability to move phosphate rock would 
interfere with this plan. 

The fertilizer industry has shown a 
seasonal let-down in recent weeks but 
other industries have either increased 
activities or increased them except in 
instances where the coal supply has 
been curtailed. The weighted index for 
consumption of chemicals for April re- 
flected this to a slight extent and the 
number for April stands at 153 as 
igainst a revised figure of 158.54 for 
March and 146.81 for February. Last 
year the corresponding indexes were 
132.99, 133.61, and 129.22 respectively. 

In view of reports that current 
shortages in methanol and formalde- 
hyde were due to partial turning over 
of methanol plants to produce am- 
monia for nitric acid manufacture, it 


CHEMICAL 


& METALLURGICAL 


CONSUMING INDUSTRIES CONTINUE TO TAKE ON STOCKS 
OF CHEMICALS AT STEADY RATE 
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is noted that the figures for Mareh 
show a marked rise in methanol pro- 
duction over the February figures but 
both the synthetic and the*erude prod- 
ucts are being produced at levels con- 
siderably below plant capacities. The 
question of shifting plant production 
where the equipment offers this flexi- 
bility and of substituting raw ma- 
terials and even finished products may 
become important to the individual 
manufacturer later on. The first in- 
dustry change on a definite scale is 
found in the announcement that auto- 
motive production would be curtailed 
10 percent in the coming fiscal year. 
While plant facilities will not be re- 
duced, the change in operations will 
mean a shift in raw material require- 
ments. The Army is trying an experi- 
ment in buying shoes with composi- 
tion soles. The use of plastics is sug- 
gested in lines where they are capable 
of replacing the metals essential in the 
national defense. Multiplication of 
such plans to adjust total production 


according to the relative importance 
of the manufactured product and to 
the availability of raw material sup- 
plies may have a decided effect on 
individual and industry production 
schedules. 

In the meantime, export business in 
chemicals is holding up to recently 
established standards with nearly all 
divisions showing substantial gains in 
March over the corresponding period 
of last year. Exports of industrial 
chemicals in March ran in excess of 
$5,000,000, coal-tar chemicals reached 
a valuation of more than $2,700,000, 
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Production and Consumption Data for Chemical-Consuming Industries 


March 
Production 1940 
Aleohol, ethyl, 1,000 pr. gal........ 21,702 
Alcohol denatured, 1,000 wi. gal ; 13,192 
Ammonia liquor, 1,000 Ib.... 5,490 
Ammonium sulphate, tons. 64,524 
Benzol, 1,000 gal... 13,305 
Toluol, 1,000 gal... . 2,348 
Naphthalene, 1,000 lb... 6,557 
Automobiles, no.. 507 868 
Byproduct coke, 1,000 tons 4,999 
Glass containers, 1,000 gr 5,128 
Plate glass, 1,000 sq. ft... .. 18, 266 
Window glass, 1,000 boxes. 1,417 
Methanol, synthetic, 1,000 gal 3,673 
Nitrocellulose plastics, 1,000 Ib. 1,308 
Cellulose acetate plastics, 1,000 lb. 
Sheets, rods, and tubes....... , 465 
Molding composition........ 2,232 
Pyroxylin spread, 1,000 lb.... 6,692 
Rubber reclaimed, tons.... . 22,006 
Consumption 
Cotton, bales. ..... 854,179 
Silk, bales. 25,828 
Wool, 1,000 lb 49 , 680 
Explosives, 1,000 lb 35,722 
Rubber, crude, tons 66,821 
Rubber, reclaimed, tons 19,149 


* Percent of decline. 


January- January- Per cent 
March March March of gain 
1941 1941 1940 for 1941 
20 , 983 67 ,956 62,016 9.4 
9,524 34,358 28, 383 21.1 
4,504 15,499 13,845 11.9 
56,059 187 ,553 169 ,927 10.4 
9,952 38 , 200 31,070 22.4 
423,620 1,494,322 1,259,931 18.6 
4,125 14,434 12,849 12.3 
4,606 14,010 12,992 7.8 
14,302 53 , 2 44,734 19.1 
1,107 4,375 3,619 20.9 
3,463 10, 263 10,698 4.3* 
1,090 3, 606 3,345 7.8 
550 1,523 2,044 22.5* 
1,104 5,742 3,253 76.5 
4,769 18,947 14,831 27.8 
17,234 61,926 54,523 13.6 
627,194 2,491,079 2,020,758 23.3 
21,685 82,364 73,676 11.8 
25,049 147,704 92,901 59.0 
30,189 105 ,433 95,914 9.9 
50,192 192,062 155,002 23.9 
15,931 55,578 47 ,371 17.3 
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Now that our energy is devoted 
more than ever toward the elimina- 
tion of waste and a more efficient 
utilization of both labor and ma- 
chinery — the selection of the most 
suitable fabrics for each industrial 
operation is of particular impor- 
tance. 

This Third Edition of the Hand- 
book will be of unusual value to pur- 
chasing agents, engineers, plant 
superintendents, laboratory special- 
ists and others having responsibilities 
for specifying or inspecting fabrics 
for industrial products or processes. 
Chapter IV includes discussion re- 
garding cotton and VINYON* fab- 
rics for filtration. 


It is the only reference book which 
covers the subject of industrial fab- 
rics, their specifications for various 
purposes, selection, testing and ap- 
plication. It has been our purpose to 
bring this 807 page Third Edition 
up-to-date, especially in regard to 
tables, illustrations and specifica- 
tions, to give the latest and most 
complete information available. 


CHEMICAL & METALLURGICAL 


HANDBOOK of 
INDUSTRIAL FABRICS 


Professor George B. Haven 
Massachusetts Institute of Technology —Editor 


Chemical Engineers will be particularly interested in the Third 
Edition of the Handbook of Industrial Fabrics which is now 
ready for distribution. Orders received now will be shipped 
immediately. Use the coupon below. 


Contents 


CHAPTER I 
Page 
Types of Cotton . . . . 1 


CHAPTER Il 


Manufacturing Processes for 
the Cotton Fiber . . . 55 


CHAPTER Ill 
Cotton Yarn 


CHAPTER IV 
Uses of Industrial Fabrics . 148 


CHAPTER V 


Organization and Proper- 
ties of Industrial Fabrics . 207 


The First and Second Editions proved their CHAPTER VI 
value to thousands of plants and offices. The Laboratory Design and 
Handbook was adopied as a textbook in fif- WO ss ae 
teen leading textile schools and colleges. CHAPTER VII 

This new Third Edition brings up-to-date The Slide Rule, Logarithm 
the tables and information on cotton in Chap- and Nomograph . . . 416 
ter |, gives new illustrations of textile ma- 
chinery in Chcpter Il, includes descriptions 
and illustrations of new laboratory instru- 
ments in Chapter VI and contains a complete 
up-to-the-minute revision of specifi- 
cations in Chapter Vill. There is also 
added a new bibliography for ref- ° ° 
erence reading. Mail this Coupon 

Wellington Sears Company, the i--~~ 
publisher, distributes the products WELLINGTON SEARS COMPANY 
of 19 modern cotton mills. These 65 Werth Street, New York, N. Y. 
products include over 25,000 dif- Gentlemen: 
ferent cotton fabrics among which Enclosed please find $ 
are: Numbered Duck, Army Duck, copies of the new Revised Handbook of Industrial 
Single and Double Filling Duck, Fabrics, at $2. per copy. Postage extra outside U.S.A. 
Wide sheetina, Twills, Drills and 
other cotton fabrics, standard or 
specification. Don't fail to send for 
your copy early. The edition is lim- 


book for just $2. 


* Reg. Trade Mark C. & C. C. C. 


CHAPTER Vill 


Specifications and Test 
Methods. . . . 444to0743 
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TO BRING PROFITS UP... 


Get Rid of 


DUST! 


YOU may not notice his daily 
wages. BUT—put the amount you 
pay yearly for dust loss in one big 
check, and you'll be staggered by 
the size of your contribution to the 
DUST HOG! 


Spoilage of products, damage to 
machinery, loss of light, increased 
maintenance, inefficient working 
conditions—are only a few of the 
items on his daily menu. 


Yet DUST CONTROL is so simple 
and economical the Pangborn way! 
More than 5000 installations in 
daily operation. 

EXECUTIVES: A 56 page treatise on 
“Industrial Dust Control Through Exhaust 
Systems” gives you all information you will 


need to anticipate what your solution in- 
volves. Send for your copy. 


THE WORLD'S LARGEST MANUFACTURER OF DUST 
CLEANING EQUIPMENT 
ATION - HAGERSTOWN. MD 


CONTROL AND 
PANGBORN CORPO 


LIMITED SUPPLY OF NUMEROUS CHEMICALS RESTRICTS 
TRADING IN THE OPEN MARKET 


most important feature to the 
chemical market at present is the 
growing number of items which are 


| difficult to obtain in open trading. As 


plants engaged in purely defense work 
get into fuller production, they are in- 
creasing their demands for raw ma- 


| terials. This comes at a time when 
| general activity is at a high level and 


the combination of cireumstances is 
placing a strain on manufacturers to 
turn out materials in the desired quan- 
tities. The big question at the moment, 
therefore, is concerned with the ability 


| of the chemical industry to turn out 


goods in larger volume. Plant facili- 
ties have been expanded in many cases 


| but the answer cannot be found in still 


further expansion because difficulties 
are met in the way of getting certain 
types of equipment and also in finding 
raw materials which would warrant 
larger productions. One of the chemiec- 
als which has attracted attention re- 
cently because of its sold-up position is 
phthalic anhydride. Early in the 
month one producer announced plans 
for a new plant te make this chemical 
which gives promise of later relief in 


| supply. In other cases, solutions to 


the supply problem do not appear to 
be in sight and scarcity of certain 
chemicals seems assured for some time 
to come. 

Contract withdrawals continue to 
take up the greater part of present 
production and spot trading is limited 
by this fact although considerable in- 


terest is shown in many selections. 


The price movement continues upward 


| although, if resale lots are disregarded, 
| the net rise has been very moderate. 


Increase in production costs, however, 
have been almost general and this gives 
a strong undertone which suggests that 


| any adjustments which may be made 


later will be in an upward direction. 
In contrast to the relatively steady 
position of chemicals, are the day by 


| day fluctuations in values for oils and 


fats. The sharp rise in values reported 
a month ago have been followed by 
equally sharp advances in the inter- 


| vening period. With the exception of 


linseed oil, the advances were pro- 


| nounced, taking in both domestic and 
| foreign products. The imported oils 
are at a disadvantage because higher 


transportation charges and lack of 


| shipping space have interrupted their 


normal movement. Imports of edible 
oils in March amounted to 1,491,000 Ib. 


| as compared with 5,113,000 Ib. in 


March last year and despite the higher 


| unit price imports of inedible oils were 


valued at $3,024,000 as against $4,535,- 
000 in March 1940. Imports of oil- 
seeds also have been more than cut in 
two, all of which offers some explana- 
tion for the recent upsurge of prices 
in domestic markets. 

Of considerable importance to manu- 
facturers of chemicals is the new form 


of inventory control announced by the 
Office of Production Management on 
May 1. The first announcement speci- 
fied 16 metals, most of which figure in 
the making of chemicals. The control 
is aimed at checking inventories and 
provides that both consumers and 
suppliers of these metals file sworn 
statements covering compliance with 
the regulations. In this connection the 
term inventories refers not only to 
the metals but also to products made 
from them. One provision of the order 
reads as follows: “Further, after the 
10th day of each calendar month, 
commencing June 10, 1941, no supplier 
shall make any delivery to any cus- 
tomer unless such supplier shall have 
received from such customer a sworn 
statement covering inventories during 
the preceding calendar month, in the 
form attached to this order and marked 
PD-19B.” 

The movement of chemicals and 
other products likewise is receiving 
attention and all shippers and receivers 
of freight are asked to give advance 
notice of car requirements but not to 
order cars until ready to load; to un- 
load promptly and notify railroad when 
empties are available; load to maxi- 
mum journal carrying capacity or full 
visible capacity, whichever governs; 
remove all dunnage, blocking and rub- 
bish after unloading to permit im- 
mediate reuse; in industries where five- 
day week is in effect, to provide at 
least six-day facilities for loading and 
unloading cars. 

Prices for naval stores which had 
been climbing a few weeks ago turned 
in the opposite direction later on and 
an easy tone is now noted in the mar- 
ket. As the new season has advanced 
arrivals from interior points have 
gained in volume and reports have been 
circulated to the effect that produc- 
tion would be larger than had _ been 
anticipated. 


meats of sodium sulphate from 
natural brines and saline deposits 


CHEM. & MET. 
Weighted Index of 


CHEMICAL PRICES 
Base=100 for 1937 


This month 
Last month 
May, 1940 
May, 1939 


The price tone continues strong with 
a growing list of chemicals which are 
difficult to obtain in the open market 
Contract deliveries take up the bulk 
of current production and in many 
cases export inquiries 9.0 unfilled. 
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in the United States increased 36 per- 
cent in 1940 following a 71 percent 
increase in 1939 over the previous 
record output in 1938. Output of 
natural sodium carbonates increased 
4 percent and shipments of borax and 
other boron derivatives decreased 
slightly in 1940, according to reports 
of producers to the Bureau of Mines. 

Producers of natural salt cake, being 
favorably situated to the Southern pro- 
ducers of sulphate pulp, operated at 
capacity during 1940 in an effort to 
replace the supply of salt cake which 
formerly came from Europe. In con- 
sequence, domestic sales of natural 
sodium sulphate reached the all-time 
high level of 187,233 short tons valued 
at $1,528,633. During the latter part 
of the year, supplementing supplies 
from natural sources and from chemical 
plants, large scale production of “syn- 
thetic salt cake”, a sintered mixture 
of sulphate and soda ash in the ratio 
of about 3 parts of sulphate to 10 parts 
of soda ash was reported at Lake 
Charles, La., at the rate of several 
hundred tons a day. 

In addition to salt cake, the Bureau 
of Mines figures for sodium sulphate in- 
clude smaller quantities of burkeite 
(a double sulphate and carbonate) and 
Glauber’s salt. 

The imports of salt cake (crude) 
which dropped from 220,176 tons in 
1937 to 142,429 tons in 1938, and made 
the slight increase to 148,794 tons 
valued at $1,394,484 in 1939, amounted 
to 73,027 tons valued at $1,009,694 in 
1940, a decline of 51 percent in quan- 
tity. Germany which has hitherto sup- 
plied most of the imported salt cake, 
being credited with a total of 103,259 
short tons valued at $931,553 in 1939, 
supplied but 2,240 tons valued at 
$24,000 in 1940. The United Kingdom, 


(21.856 tons, value $269,818), Canada | 
(16,444 tons, value $241,982), Chile | 
(8445 tons, value $146,798), and | 


France (9,290 tons, value $113,452) in- 
creased their shipments to this country 
in 1940, and those of Belgium were 
curtailed (14,202 tons, value $209,394). 
The increase in import of salt cake 
from Chile was disappointingly below 
expectation, imports for 1940 being 


less than one-third of the 1938 im- | 
| 


ports of salt cake. 
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Weighted Index of Prices for 


OILS & FATS 


Base=100 for 1937 


108.79 
70.85 


W ith the exception of linseed ofl, 
the price movement for oils and fats 
has continued upward and in the case 
of some of the imported oils, prices 
are largely nominal with offerings 
restricted, 


FACTSand 
FIGURES 


AMERICAN 
CHEMICAL 
INDUSTRY 


* Reprinted from Chem. & Met.’s 
February 1941 issue, wherein the 
editors presented a 40-page public 
accounting of the economic and 
technical status of the nation’s 
most important industry. It is 
addressed to everybody because we 
are all stockholders, customers 


‘catch grease or dirt. 


BATESGRATES 


FILLET WELD 
Open Steel Floor Grating 


Easily maintained - - - 
NO CRACKS, JOINTS, CREVICES 


Batesgrates are self-cleaning because of 
peaked, non-skid cross bar. They have, 
mo grooves or rough burned metal to 
Safe traction. 
Batesgrates are strictly one piece—no 
cuts, slots, or punching. Made from 
Hexagon Shaped Hot Rolled Stee! Bars 
with smoother, larger, much stronger 
welds. Send today for engineering 


Catalog No. 937. 


and/or employees in this billion 
dollar business that in 1940 topped 
all production records. 


Price . . . We 


Chemical & Metallurgical 


When you need grates 


SPECIFY BATES 


for long-time economy 


Engineering 
330 West 42 Street New York, N. Y. 


WALTER BATES CO. 


208 S. LaSalle St. Chicago, Ill. 


The engineers handbook 
that takes the place 
of a whole library— 


OU have in this book what engineers 
have asked for time and time again— 
one handbook that embodies the most funda- 
mental and frequently useful data of all engi- 
neering—1120 pages of practical information, 
reference data, specific facts, definite methods, 
essential formulas, covering civil, mechanical, 
and electrical engineering. With this book 
you can work anywhere, in shop, field or 
office, and have at hand in one convenient 
book not only the most frequently useful 
essentials of your own field, but also of other 
fields in which problems may arise. 


SEND THIS COUPON TODAY 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. C. 
Send me O'Rourke's General Engineering Handbook for 
=. an examination on approval. In 10 days I will 
d $4. 00, plus few cents postage, or return book postpaid. 
{Postage paid on orders accompanied by remittance. ) 


F.M. 5-41 
(Books sent on approval in U. S. and Canada only.) 


GENERAL 
ENGINEERING 
HANDBOOK 


Editor-in-Chief: C. E. O’Rourke, 
Professor of Structural Engineer- 
ing, Cornell University. Assisted 
by a staff of specialists. New, 
revised 2nd Edition, 200 pages 
larger than the Ist ed. but priced 
$4.00 


19 Big Sections. The real meat 
of several handbooks in one. 


Mathematics Route Saree ing and 
Mathematical Tables Eart work 
Physical Tables Highw 


Engineering Materials Municipal Sanitation 
Theoretical Mechanics Machine 
Hydraulics Pumps, Compresso 
Structural Theory and 


Design En ng Thermo- 
Plain tnd Reinforced 


mics 
Concrete Heating. and Air Condi- 
Foundations tioning 
Topographical and Fundamentals of Elec- 
Geodetic Surveying trical 
Electrical Measurements 


and Hydraulic ‘Turbines 
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PA. 3417 NEVIL 


FOR YOUR EVERY PROCESS 


PITTSBURGH-DES MOINES’ complete servic 
in tanks for the process industries includes & 
sign, fabrication and erection of every type 0 
vessel used for the storage of liquids—built 0 
steel, iron or alloy; welded or riveted. 


The ready cooperation of our engineers | 
working with your own staff, or in taking enti 
charge of your design requirements, is matche 
by our time-and-money-saving efficiency in con 
struction—with two modernly-equipped plant 
supplied at all times with adequate stoc 
of materials. 


Prompt quotations, fine workmanship, reliabl 
deliveries, all join with low cost and guarantee 
dependability when you specify P.DM. Righ 
now, call for our estimate! 


‘PITTSBURGH - DES MOINES STEEL CO 


PITTSBURGH, 


INES, IA. 916 TUTTLE ST. 


CH 
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INDUSTRIAL CHEMICALS 


Current Price 


Last Month Last Year 


Acetone, drums, lb 
Acid, acetic, 28% 
Glacial 99%, 
U 


Formic, cby 

Gallic, tech 

Hydrofiuoric 30% drums, Ib... 
Lactic, 44%, tech., light, bbl., Ib. 
Muriatic, 18°, tanks, ewt 
Nitric, 36°, carboys, lb 

Oleum, tanks, wks., ton 


Phosphoric, tec 

Sulphuric, 60°, tanks, ton 

Sulphuric, 66°, tanks, ton 

we. 

artaric, powd. 

tic, ib 
Alcohol, amy PTT TTT 

From Pentane, tanks, lb 
Alcohol, Butyl, tanks, Ib........ 
Alcohol, Ethyl, 196 LaF bbl., gal. 


No. 1 special, dr., 
ium 


Iron free, bg., cwt 
Aqua ammonia, 26° 


Ammonia, anhydrous, cyl., Ib... . 
tanks, lb. . 
Ammonium carbonate, powd. 
tech., casks, Ib 
Sulphate, wks., cwt 
Amylacetate tech., from pentane, 
tanks, lb 
Antimony Oxide, bbl., Ib 


Barium carbonate, 
Chloride, bbi., ton 
Nitrate, casks, lb 
Blanc fixe, dry, bbl., lb 
Bleaching powder, f.o.b., wks., 


Calcium acetate, bags. 
Arsenate, dr., Ib.... 
Carbide drums, Ib 
Chloride, fused, dr., del., ton... 
flake, dr., del., ton... 
Phosphate, bbl., Ib 
Carbon bisulphide, drums, Ib... . 
Tetrachloride drums, lb 
Chlorine, liquid, tanks, wks., Ib. . 


Cobalt 

pperas, bgs., f.o.b. wks, ton... . 
Copper carbonate, bbl., 

ulphate, bbl., cwt 
Cream of tartar, bbl., Ib 
Diethylene glycol, dr., Ib 
Epsom salt, dom.,tech., bbl., ewt. 
Ethyl acetate, drums, ib... 
Formaldehyde, 40%, bbl., Ib 

rfural, tanks, | 

1 oil, drums, Ib 

Glaubers, salt, bags, cwt........ 
c.p., drums, extra, Ib. . 


White, basic carbonate, dry 


bbl., Ib. 
Davee 


.07 4-80.08 
2.23 — 2.48 
8.43 — 8.68 
10.25 -10.50 


$0 .07}-$0.08 .074-$0 .074 
2.23 — 2.48 
8.43 — 8.68 
10.25 -10.50 


The accompanying prices refer to round 


lots in the New York market. 


Where it 


is the trade custom to sell f.o.b. works, 
quotations are given on that basis and 
are so designated. Prices are corrected 

to May 13 
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Last Month 


Methanol, 95%, tanks, gal 
97%, tanks, gal 
Synthetic, tanks, 
Nickel salt, double, 


Yellow, cases, lb 

Potassium bichromate, casks, lb. . 
80-85%, cale. esk., 
Chlorate, powd., Ib 
Hydroxide(c'stic potash) dr., lb. 
Muriate, 80% bags, unit 


Nitrate, bbl., lb 
Permanganate, drums, lb 
Prussiate, yellow, casks, lb 
Sal ammoniac, white, casks, Ib... 
Salsoda, bbl 
Salt cake, bulk, ton 1 
Soda ash, light, 58%, bags, con- 


bonate, bbl., ewt 
Bichromate, casks, lb 
Bisulphate, bulk, ton......... 
Bisulphite, bbl., Ib 
Chlorate, kegs, Ib 
Cyanide, cases, dom., lb 
Fiuoride, bbl., Ib 
Hyposulphite, bbl., ewt....... 
Metasilicate, bbi., er 
Nitrate, bulk, ewt 


Prussiate, yel. drums, | 
Silicate (40° dr.) wks., cwt 
Sulphide, fused, 60-62%, dr. lb. 
Sulphite, crys, bbl., Ib 
Sulphur, crude at mine, bulk, ton. 
hloride, dr., lb 
Dioxide, cyl., lb 
Flour, bag, cwt 
Tin Oxide, bbl., Ib 
Crystals, bbl., Ib 
Zinc, chloride, gran, bbl., lb 
Carbonate, bbl., Ib 
Cyanide, dr., lb 
Dust, bbl., Ib 
Zinc oxide, lead free, 


5 
suf 


AND FA 


Current Price 


Last Month 


Rapeseed oil, refined, 
Soya bean, tank, lb 
Sulphur (olive foots), bbl., Ib... . 
, Newfoundland, bbl., gal..... 
Menhaden, light pressed, bbl., lb. 
tanks (f.o.b. factory), 


& 
Grease, yellow, loose, Ib 
Oleo stearine, lb 
Oleo oil, No. 1 
Red oil, distilled, d.p. bbl., Ib.... 
Tallow extra, loose, Ib. ........ 


e MAY 1941 e 


$0. 103-80. 
—... 


| L2 | | 
Citric, kegs, lb .20 - .23 .20 - .23 
.11 | .10}— .11 | .10)- 
.90- 1.00} .90- 1.00] - 1.00 
.05- .054] .05- .053] .05- .053 
18.50 -20.00 |18.50 -......]18.50 -20.00 
Ox .12 12] .103 .12 
16.50 -......116.50 -......116.50 -...... Current Price | | = Last Year 
54- .54- .56| .54- .56 
Phosphorus, red, onses, Ib 40- .42] 40- .42] .40- .42 
Alu .04 .04 | .09| .08]- .09| .O8j- .09 
Potash, lump, bbl, Ib.........] .04] .04] 04 
Aluminum sulphate, com. bags, | .064- .07 .07 .07 
ewt.... 5.2.00 — 2.601 1.08 = 1.08 | 10- .10- .12] .10- .12 
1.60 — 1.70 | 1.60 — 1.70 | 1.60 1.70 | .0O7 — .07 .07 — 
drums, lb...| .02}- .03 | .02}- .03 | .024- .03 
tanks, Ib....} .02—- .02%] .02- .023] .02- .023 .06 | .06 .06 
16- .17 15- .16 -15- .16 
0515 .06| .0515 .06| .05j- .06 
.09 .12 09 - .12 .12 1.00 — 1.05 | 1.00 — 1.05 | 1.00 - 1.05 
ides de Arsenic, white, powd., bbl.,Ib....| .03j- .04] .03j- .04] .03- .034 Soda, caustic, 76%, solid, drums, 
Red, powd., kegs, Ib 2-30 — 3.00 | 2.30 — 3.00 | 2.30 - 3.00 
type 52.50 -57.50 [52.50 -57.50 [52.50 -57.50 Acetate, works, bbl. Ib........| .04- .05| .04- .05| .04- .05 
ype 79.00 -81.00 |79.00 -81.00 |79.00 -81.00 1.70 — 2.00 | 1.70 — 2.00 | 1.70 - 2.00 ie 
built ¢ .10 Sr 10] .07 .08 .06j- .07 | .06j- .07 | .06j- .07 
| .04]| .03)- .04 16.00 -17.00 |16.00 -17.00 |15.00 -16.00 ae 
03 - .04] .03- .04] .04 
drums, 2.00 — 2.10 | 2.00 — 2.10 | 2.00 2.10 .06i— .064| .064] .06}— 
Borax, gran., bags, ton........../43.00 -—....../43.00 -....../43.00 —51.00 
.30- .32 .30- .32 .30- .32 .07 .08 .07 — .08 .08 
eers if eee 2.40 2.50 | 2.40 — 2.50 | 2.40 - 2.50 
.064 .064 .07 2.35 2.40 | 2.35 2.40 | 2.20 - 3.20 
19.00 ~24.50 |19.00 -24.50 |21.50 -24.50 Nitrite, casks, lb .07 .07 .07 
20.50 -—25.00 |20.50 -25.00 |23.00 -25.00 Phosphate, tribasic, bags, Ib... .| 2.35 -—......] 2.35 -—......] 2.25 -...... 
.08| .07}- .08] .074- .08 .10}- .104- 
05- .06 05 - .06 05 .06 .80 - 80 - .85 .80 - 
.054) .054) .043- .054 .023- 4} .03 .023- : 
.06 .054-— .06 .054-— .06 16.00 —......]16.00 -—......]16.00 -...... 
1.84 — 1.87 | 1.84 — 1.87 | 1.84 1.87 8 - .04] .03- .04] .03- .04 
18.00 -19.00 |18.00 ~19.00 [18.00 -19.00 | .07- .08| .07- .08| .07% 
-10 _.163} .10- .164} .10- .16 | 1.60 — 3.00 | 1.60 3.00 | 1.60 3.00 
4.75 — 5.00 | 4.75 — 5.00 | 4.60 4.85 
-22- .23 .22- .23 -22- .23 .05 - .06 .05- .06 .05- .06 
1.80 — 2.00 | 1.80 — 2.00 | 1.80 - 2.00 | .14- .14- 118 
.17] .16-—..17] .16-  .17 lead sulphate, bags, Ib.....| .068—......| .06f......| .06s-...... 
95 -1.00| 1.00] (95 - 1.00 phate, bbl., cwt...........| 3.15 - 3.25 | 3.15 - 3.25 | 2.75 - 3.00 
OILS 
Lead acetate, -ll - ‘3 - oe 
Lime, chem., bulky ton. 8:80...  Qaator ofl, 3 BbL Tb. |80. 114-40. 12 
Litharge, pwd. Ib.......... .0735......| .0735...... Chinawood oil, Ib..........) -....-. 
Lithophone, bags, Ib. -0885 | 0385.04 054 03} 
Cottonseed oil, crude (f.o.b. mill), 
fee Linseed oil, raw car lots, bbl, Yb..| .109-......] .105~......| 
0. 
ST. 5—205 


Chem. & Met.’s Weighted Price Indexes 


CHEMICALS J 120 —— OILS AND FATS 
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Dec. Jon. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 


Products Miscellaneous 


Coal-Tar 


Current Price | Last Month Last Year Current Price| Last Month Last Year 

Alpha-napthol, crude bbl., Ib..... $0.52 -$0.55 |$0.52- $0.55 |$0.52 -$0.55 arytes, grd., white, bbl., ton. . . 
Aniline oil, drums, cote, apie 15- .16 15- .16 1- .16 China clay, dom.,’ f.o.b. mine, ton.| 8.00 -20.00 | 8.00 -20.00 | 8.00 -20.00 

Aniline, salts, Ib. .:........ 92- 124] .22- 1.24] .22- .24 Dry colors 
Bensaklehyde, U.S. dr., Ib. "85 - .95| .85- .95| .85- .95 arbon gas, black (wks.), Ib. .30] .03i- .30] .028 .30 
Bensidine base, bbi., - .75 70 .75 -70- .75 Prussian blue, bbl., Ib......... .36 - .36- .37 -36- .37 
Kensvie acid, U.S.P., Ib... .54- .56| .54- .54- .56 Ultramarine blue, bbl., Ib... .. . 1.26] .11- .26] .10- .26 
Hensy! chlorikle, tech., Ib. . . 23 - .25 23 - .25 = .25 Chrome green, bbl.,Ib........ -21}- .30 .30 -21- .27 
- Bensol, 00%, tanks, works, gal...) .14 -...... -l4- .14 -16- .18 Carmine, red, tins, lb.......... 4.60 - 4.75 | 4.85 - 5.00 | 4.85 - 5.00 
Beta-napthol, tech., drums, fh. .-| .24 - .24 -23- .24 .75- .80 .75- .80 .75 - .80 
Cresol, U.S. .093- .10 .10 .10 Vermilion, English, bbl., Ib. . 3.20 3.25 | 3.12 - 3.20 | 2.46 2.50 
Cresylic acid, wke., gal.......| .58- .60] .58- .60| .58- .60 Chrome yellow, C.P., bbl., 
Diet rylaniline, dr., ht civnucnnen 40- .45 40- .45 40- .45 Feldspar, No. 1 (f.0.b. N. C.), ‘ton.. 6.50 - 7.50 | 6.50 - 7.50 | 6.50 - 7.50 
Dinitrophenol, bbl, tb... -23- .25 .28- .23- .25 Graphite, Ceylon, lump, bbl.,Ib..| .08- .10| .06- .06)) .06- .06) 
Dinitrotoluol, bbi., -154- .16 -15§- .16 Gum copal Congo, bags, lb. ..... .08 - .30 .08 - .30 .06- .30 
Dip oil, 15%, gal. .......... 23 - .25 -23- .25 .25 Manila, bags, Ib.............. 09 - .15 09 - .14 .09- .14 
Diphenylamine, dr. fob wks. -...... Damar, Batavia, cases, lb... .. .10- .22 -10- .20 .08 .24 
45- .50| .45- .55| .50- .55 Kauri, cases, Ib. . . 18- .18- .60 
Naphthalene, (lake, bbl.,Ib...... .0O7 - .074| .07 — .063- .07 Kieselguhr (f.o.b. mines), ton. . 7.00 -40.00 | 7.00 -40.00 | 7.00 -40.00 
Nitrobensene, dr.,tb............ 08 - .09 08 - .09 - .09 Magnesite, calc, ton. . “165. 65.00 -....../65.00 -.....- 
47 - .49 47- .49 47- .49 Pumice stone, bbl, 05 - .07 05 - .08 .05 - .07 
Salicylic acid, tech., bbl, ib...... .33- .40 .33- .40 - .40 Bleached 
Tolidine, bi .88 .86- .88 -86- .88 Soapstone (f = Vt.), .}10.00 -12.00 {10.00 -12.00 |10.00 —12.00 
Toluol, druma, works, gal........ Tale. 200 mesh (f.0.b. V .-| 8.00 - 8.50 | 8.00 - 8.50 | 8.00 - 8.50 
Xylol, com, tanks, 200 mesh (f.0 b. Ga.), ton .| 6.00 - 8.00 | 6.00 - 8.00 | 7.50 -11.00 


Industrial Notes 


AMERICAN MACHINE AND METALS, INC., management for the Gulton Metal Refining New York sales territory with headquarters 
East Moline, Ill, announces the following & Chemical Corp. at 239 Burr St., Rochester. Mr. Barnes suc- 
changes in the Tolhurst Centrifugal Divi- B. F. Goopricn Co., Akron, announces ceeds Ww. B. McKenzie who has been moved 
sion: Howard H. Harlan recently manager that the newly formed’ Flexlock Corp. has to the Chicago office. 

at New York goes to Washington where he 


will become technical assistant to the gen- AMERICAN K. A, T. Corp., New York, has 
eral sales manager; George P. Hebard be- t manu opened an office in the Commercial Trust 
comes field sales promotion manager; the an es mana Bldg., Philadelphia, with Frank Campbell 
R. Angel will manage the New York office ; ys offices at “ee a ng Coe in charge. 
C Davie AMERICAN CYANAMID Co., New York, has Crry i 
Atlanta. changed the name of its Beetle Products MowunpD City PAINT & CoLor Co., St. Lows 
Division to Plastics Division. c. J has appointed Dr. F. W. Ottens genera 


THE CINCINNATI RUBBER MFG. Co., Cin- Romieux is sales manager and Dr. K. FE. ‘Superintendent of operations. 

i aS ¢ ‘ker & C > its ‘tivities hi 
Pittsburgh: that maga bers — UNIVERSAL OIL Propucts  Co., Chicago, 
territory DIAMOND ALKALI Co., Pittsburgh, has has licensed the Ohio Oil Co. to insta 1 a 

. appointed The Commerce Petroleum (Co catalytic polymerization unit in its refinery 
ENGINEERING CO., has Chicago, as distributor of its chlorinated at Robinson, IU. 
appointed Barney Castor as sales and serv-_ solvents. 
ice engineer in the Los Angeles territory . ~ — MANNING, MAXWELL & Moore, Bridge- 
with at 1957 Fletcher port, Conn., has added Leo W. Dillon 
South Pasadena anced Roy 5S. Laird to the position of its sales staff in the Kansas City territory 
sales manager of the company. Herman M. Munson will work in Chicag° 
AMERICAN FIRSTOLINE Corp., Long Island AMPco METAL Co., Milwaukee, has placed and Frederick W. Chadwick will make his 
City, N. Y., has taken over the general sales Sherman Barnes in charge of its western headquarters in Syracuse. 
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A lion tamer risks his life every time he 
steps into the cage—and faces hundreds of 
pounds of power and ferocity that may go 
berserk at any moment. Even a revolver 
might be inadequate protection. He has to 
take chances. 


Many shippers who use drums are taking 
chances, too—with tampering, leakage and 
waste. Yet these risks are never necessary. 
You can make sure every drop of your prod- 
uct is safe every second by equipping your 
drums with Tri-Sure Closures. 


Tri-Sure Closures have a seal which can- 
not be removed unless it is deliberately de- 
stroyed, a plug which is always held tightly 
in place, a flange which assures complete 
drainage. This triple protection is perfect 
protection to your product and your repu- 
tation—to you and your customers. Be sure 
every shipment has it. Write today for 
booklet containing complete information. 


AMERICAN FLANGE & MANUFACTURING CO. INC. 
30 Rockefeller Plaza, New York 


Reg. U. S. Pat. Of. 


CLOSURES 


2.00 
8.50 

: 

bell — 4 

dge- 
t ‘ 4 

“his 


PROPOSED WORK 


Ia., Des Moines—Marquette Cement Manu- 
facturing Co., 140 South Dearborn 
Chicago, UL, plans to construct a new 
plant addition at S2nd St. and Park Ave., 
here, including a kiln 475 ft. long and a 
large amount of new equipment. Esti- 
mated cost $2,000,000. 


Ga., Savannah—Nelio Resin Processing Cerp., 
Jacksonville, Fla., plans to construct a 
plant here Bstimated cost $150,000. 


N. H., West Hopkinton—Davis Paper Co., 
West Hopkinton, will soon’ award, the con- 
tract for a 1 story plant. Estimated cost 
$60,000. 


N. J., Newark—Pittsburgh Plate Glass Co., 4 
Chester Ave., Newark, N. J., plans to 
construct a new factory. John H. and 
Wilson ©. Ely, 744 Broad St., Newark, 
Archts 


N. Y¥., Corning—Corning Glass Works, Walnut 
St.. plans to construct a 2 story, 100x350 
ft. factory A. Vaksdal, ¢/o owner, Engr. 
Estimated cost $150,000. 


Barberton--l’ittsburgh Plate Glass Co., 
Walter Farst in charge, plans to construct 
a drum storage building, a hoist house and 
office building here Good & Wagner, First 
Central Tower Bidg., Akron, Archt. Frank 
Erosky, 7829 Buclid Ave., Cleveland, Engr. 
Batimated cost $40,000. 


0., Cleveland—Cleveland Graphite Bronze Co., 
F. Hopkins, Pres., will soon award the 
contract for a group of buildings including 
a 1 story, 348x683 ft. main factory building 
and 1 story 163x252 ft. castings build- 
ing. John H. Graham, 6038 Hanna Bidg., 
Cleveland, Archt Estimated cost $750,000. 


Pa., Creighton—Pittsburgh Plate Glass Co., 
Grant Bldg., Pittsburgh, is having plans 
prepared by Ralph D. Bole, chief engineer 
care of company, and will soon take bids 
for the construction of a 4 story, 30x228 
ft. safety glass manufacturing building. 
Estimated cost $100,000 


Tex., Freer—Benedum & Trees, San Diego and 
Freer, plan to construct a gasoline plant in 
Duval Co. in the vicinity of Freer. Esti- 
mated cost $125,000. 


Tex., San Diego—Champlin & Bass, c/o Oil 
Fraternity, Dallas, plan to construct a 
recycling plant in the Sejita Fields. Esti- 
mated cost $150,000. 


Wash., Fort Lewis—-War Dept., Wash., D. C., 
plans to construct a medical corps labora- 
tory here. Estimated cost $42,177. 


W. Va., Sandyville--Anchor Hocking Glass 
Corp., Lancaster, O., plans to construct a 
natural gas pipe line from the gas fields 
near Sandyville to supply two glass manu- 
facturing plants near Lancaster. Estimated 
cost $998,330 


B. C., New Westminster—Westminster Paper 
Co. plans to remodel and construct addi 
tions to its mill here Estimated cost 


$50,000. 


Que., Lennoxville—DPhilip Carey Co., Ltd 
College St., plans to construct an addition 
to its asbestos manufacturing plant Esti 
mated cost $40,000 
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-—Current Projects—, -——Cumulative 1941-——, 


Proposed 
Work 
$60 ,000 


New England 


Proposed 
Contracts Work 
$2. 750.000 $230 .000 


Contracts 
506.000 


Middle Atlantic 290 ,000 580.000 050 932.000 


South 1,148,000 


10,500,000 7.095 000 


Middle 790,000 100 ,000 685,000 .645.000 


West of Mississippi 
Far West 
Canada 


2,275,000 
42,000 , 122,000 499.000 
90 610,000 170,000 


1,512,000 105,000 0.097.000 


CONTRACTS AWARDED 


Calif., Emeryville—Plant Rubber & Asbestos 
Co., 537 Brannan St., San Francisco, has 
awarded the contract for a plant for the 
manufacture of 85% magnesia, an insula- 
ting material, to Cahill Bros., 206 San- 
some St., San Francisco. Estimated cost 
$250,000. 


Calif., Los Angeles—-Pioneer Division, Flint- 
kote Co., 5500 South Alameda St., Vernon, 
has awarded the contract for a 1 and 2 
story laboratory to 8S. McKittrick Co., 7839 
Santa Fe Ave. Estimated cost $40,000. 


Calif.. San Francisco—Metten & Gebhardt. 
135 Trumbull St., have awarded the contract 
for a tannery to A. H. Wilhelm, 666 Mis- 
sion St., San Francisco, at $45,265. 


Conn., Wallingford—Plastics Div. of Ameri- 
can Cyanamid Corp., West Main St., has 
awarded the contract for two 3 story, 100x 
2%) ft. factory units to Miller-Davis Co.. 
Kalamazoo, Mich., at $750,000, Estimated 
cost including equipment $2,750,000. 


Ga., Rome—Tubize-Chatillon Co., c/o R. C. 
Jones, Rome, has awarded the contract for 
superstructure of 100x800 ft. viscose plant 
to A. K. Adams & Co., 452 Plum S8t., N. W., 
Atlanta. Same contractor also received con- 
tract for substructure. Estimated cost 
$500,000. 


Ia.. Des Moines—Marquette Cement Manu- 
facturing Co., 140 South Dearborn St., 
Chicago, Ill., has awarded the contract for 
a warehouse at 52nd St. and Park Ave., to 
Arthur H. Neumann & Bros., 514 Hubbell 
Bidg., at $279,536. 


Ky., Louisville—E. I. du Pont de Nemours & 
Co., Wilmington, Del, will construct a 
neoprene synthetic rubber plant here to have 
a capacity of 10,000 long tons a year. Con- 
struction will start immediately. timated 
cost $10,000,000. 


Mo., St. Louis—Orchard Paper Co., 3914 Union 
Bivd., has awarded the contract for a 1 
story, 80x200 ft. addition to its warehouse 
to Brown & Ideson, Inc., 4914 Gravois Ave., 
St. Louis. Estimated cost $40,000. 


N. J., Newark—Hanovia Chemical & Manu- 
facturing Co., 233 New Jersey Railroad 
Ave., has awarded the contract for a 
brick and steel chemical factory to Win- 
inger, Selby & Herrick, Inc., 152 West 
42nd St., New York, N. Y. Estimated cost 
$50,000. 


N. J... Rahway—Merck & Co., 126 East Lincoln 
Ave., has awarded the contract for addi- 
tional plant facilities to Walter Kidde Con- 
structors. Inec., 140 Cedar St., New York, 
N. Y¥ Estimated cost $150,000. 


N. M., Artesia—Maljamar Oil Corp., Artesia, 
has awarded the contract for a repressuring 
plant system and casinghead gasoline plant 
to Frick-Reid Supply Corp., 108 North 
Trenton St.,. Tulsa, Okla. Estimated cost 
$190,000 and $102,000 respectively. 


N. M., Santa Fe—Sanders Bros., Placita 
Rafaela, have awarded the contract for a 
repressuring plant to Loco Hills Pressure 
Maintenance Assn., Inc, Santa Fe and Loco 
Hills. Estimated cost $140,000. 


N. Y., Suffern—-Allied Products, Inc., cosmet- 
ies manufacturers, has awarded the con- 
tract for a 5 story, 80x100 ft. warehouse 
here to W. J. Barney Corp., 101 Park Ave., 
New York, N. Y. Estimated cost $90,000. 


Total $4,695,000 $17,387,000 .395.000 $54,844,000 


N. Y¥., Wellsville—Sinclair Refining Co., Wells. 
ville. has awarded the contract for a 1 story 
addition to its crude oil refinery to L. € 
Whitford Estate, Wellsville. Estimated cost 
including equipment $50,000. 


0., Cleveland—Harshaw Chemical Co., 1945 
East 97th St., has awarded the contract for 
a 1 story, 80x261 ft. factory addition to 
H. L. Vokes Co., 5300 Chester Ave., Cleve 
land. Estimated cost $50,000. 


Elyria—Harshaw Chemical Co., C. E 
Cowser in charge, 1945 East 97th St., Cleve- 
land, has awarded the contract for a 1 
story, 50x300 ft. factory to H. L. Vokes 
Co., 5300 Chester Ave., Cleveland. Esti- 
mated cost $50,000. 


Ore., Portland—Portland Gas & Coke Co., 
Public Service Bldg., has awarded the con- 
tract for an addition to its chemical and 
gas plant on N. W. St. Helen's Rd., to 
Bechtel-MeCone-Parsons Corp., 601 West 5th 
St.. Los Angeles, Calif. Contract for 4 
Krowles coke ovens has been let to H. A 
Brassert & Co., 60 East 42nd St., New 
York, N. Y. Estimated cost $1,500,000. 


Pa., Emlenton—Quaker State Oil Refining 
Corp., B. G. Hunter, Gen. Supt., will re- 
build its filter house. Work will be done 
by separate contracts. Estimated cost will 
exceed $40,000. 


Pa., Pittsburgh—United Drug Co., 43 Leon 
St., Roxbury, Mass., has awarded the con- 
tract for a 3 story, 125x200 ft. warehouse 
here to Mellon-Stuart Co., 210 East Parkway. 
N. 8., Pittsburgh. Estimated cost $200,000. 


Tenn., Chattanooga—War Dept., Wash., D. C.. 
has awarded the contract for constructing 
and operating a plant to manufacture coke 
for the production of aluminum, etc., to 
Tennessee Products Corp., Alton Park, Chat- 
tanooga, at $1,816,800. Defense Plant Corp. 
will finance. 


Tex.. Ganado—H. B. Zachry & Co., Laredo, 
Tex., and Larry Cox and Associates, Petro- 
leum Bildg., Houston, Tex., has awarded 
the contract for the construction of a recy- 
cling plant in the Francitas Fields, Jackson 
Co., near Ganado, to B. Zachry Con- 
struction Co., Laredo, and Builders Ex- 
change, San Antonio, at $620,000. Total 
estimated cost $1,250,000. 


Tex., Port Isabel—Coastal Refinery will con- 
struct an additional unit at its refinery 
here including installation of rectification 
units. Work will be done by force account 
and subcontracts. Estimated cost $100,000. 


Tex., San Antonio—Crocket Laboratories, Inc., 
1818 Kentucky St., has awarded the contract 
for a 2 story, 80x140 ft. laboratory to J. H. 
Rayburn, 1818 Kentucky St. Estimated cost 
$40,000. 


Wash., Camas—Crown Willamette Paper Co.. 
Pittock Block, Portland, Ore., has awarded 
the contract for a 4 story, 110x120 ft. con 
verting plant addition to Reimers & Joli- 
vette, Railway Exchange Bldg., Portland 
Estimated cost $40,000. 


Wash., Spokane—Lehigh Portland Cement Co., 
Old Natl. Bank Bldg., has awarded the 
contract for a 2 story. cement storage 
plant to 8S. G. Morin, 309 Bernard St. Es 
timated cost $70,000. 
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